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TESLA'S LOSS. 

The destruction of Tesla’s laboratory by fire last week was a loss 
that will be deplored by the entire world, and is one of the most severe 
that could have befallen electrical science. In it were gathered the 
fruits of labor in fields of research that none but Tesla had ever 
entered, and therefore there is none to lend a hand in repairing the 
damage done. The expressions of sympathy heard on every side are 
assurances of the universal estimation in which the gifted inv2ntor is 
held, not only among electricians who know the greatness of his 
work and have experienced the charm of his personality, but 
by the general public, which so thoroughly believe in the promise 
contained in his great researches. We merely echo, therefore, the 
sentiments of all when we offer our warmest sympathy to the 
great inventor in his trial, and express the hope that the loss is not 
irreparable, and will not long deprive the world of his labors thus 
interrupted. 


RATING OF FEED-WATER HEATERS. 

A number of prominent feed water manufacturers have started a 
movement having for an object the rating of closed feed water heat- 
ers with reference to the available heating surface. This is a com- 
mendable step in advance, which should receive the support. of 
engineers, for heretofore the rating of these apparatus has had a 
basis far from satisfactory if, indeed, it can be said there was any 
rational basis at all. While users have of course suffered from this 
state of affairs, it has also served to handicap the more reputable 
dealers, who have been unable to support their arguments against 
the claims of unprincipled competitors through the lack of any con- 
vention as to the criterion to be applied in fixing the capacity of an 
apparatus. As stated above, the rating proposed, and which has 
already been adopted by a number of prominent makers, is based 
upon the quantity of heating surface, rating by horse power having 
been rejected on account of its indefiniteness. It is contended, and 
with reason, that a rating by horse power would be extremely unsat- 
isfactory, not only on account of the great variation in the consump- 
tion of steam by different types of engines, but also from the fact 
that the mean difference of temperature between the exhaust and 
feed water varies very widely in different cases. While this rating by 
surface wi:l be conducive to fair competition and furnish the educated 
engineer with the necessary data for his specifications, it would be 
meaningless to the ordinary purchaser, and therefore we think it 
might be well for manufacturers to supplement it with a table of 
data that the latter may be enabled to fix upon the quantity of 
surface required for his specific case. By assuming different mean 
temperatures in the heater, and fixing on an evaporative rate per 
square foot of surface, a table could be prepared applying to various 
rates of water consumption per horse power which would enable the 
user to select himself the capacity of feed water heater required in 
a given case, or would at least serve to place him on guard against 
the false application of surface data by unscrupulous sellers. 


AN UNJUST PATENT STATUTE. 

In our comments on the Bate Refrigerating decision we referred 
to the necessity of American inventors taking measures to have 
eliminated from the famous Revised Statute No. 4,887, the provision 
which so unjustly tends to shorten the life of an American patent 
when a foreign patent on the same invention is taken out. In our 
Jast issue Prof. Elihu Thomson discusses the same question and 
shows very clearly the extent of the injury the clause referred 
to may work. Among other things he brings out the point that the 
question is one that does not affect inventors alone, but also results 
in credit being accorded to other nationalities for discoveries in 
science and for inyentions that in fact haye been first made in this 
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country, but their publication withheld here in order that the patent 
interest at stake might not be prejudiced. The matter is one, conse- 
quently, which affects our national pride, and therefore appealsto every 
American, aside from any interest he may have in patents or in our 
system of patent protection. One of the proudest claims for a people 
is the possession of the creative faculty, and when a government by 
its enactments virtually falsifies the record upon which history bases 
its verdict in regard to this point, it commits an unpardonable 
offense against patriotic pride. When to this is united a gross injus- 
tice to the class of its citizens who, through their inventions, have 
done so much to elevate the country to its present enviable industrial 
position, the offense takes on the aspect of a crime. We believe 
that through concerted action on the part of inventors, and by a 
proper representation of the case, on its merits, Congress will, now 
that it has passed beyond the power of the courts to remedy the 
evil, be inclined to view with favor the enactment of the necessary 
legislation. Owing, however, to the unpopularity of some of the 
interests most affected by the law in its present state, it would be well 
to keep the issue disassociated from these, and this could not be done 
better than by giving due prominence to the point brought out by 
Prof. Thomson. 


DEFINITION OF POLYPHASE SYSTEMS. 

In another column we print a letter from Mr. C. P. Steinmetz 
sustaining his definition of a polyphase system, based upon its feature 
of maintaining a constant flow of energy. While acknowledging 
the force of the argument advanced that this definition separates 
true polyphased systems from simple alternating systems in which 
differences of phase may exist, we cannot agree with its inferences 
that difference of phase is merely a secondary consideration in the 
definition of a polyphased system, or that a system relying for its 
action upon differences of phase should be excluded from that class 
because the flow of energy in its circuits is not constant. In tech- 
nical science we believe a definition should rather be confined to 
the characteristics that have a practical bearing and which distin- 
guish it sharply from other systems, than to those which have 
merely an ulterior interest. In the present instance no idea of the 
technical properties of a polyphased system can be obtained from a 
detinition which applies with equal force to a direct current system. 
The characteristic by which it is thus distinguished is one that has 
no bearing whatever on the properties of polyphase systems which 
have brought them into use, and by which they are differentiated 
in technical science from other systems. We cannot see that the 
question is affected by the fact that differences of phase may be pro- 
duced from a simple alternating circuit, as in that case the action 
is localized and has no effect on the system as a whole; it should 
rather be considered a case in which polyphase apparatus is used on 
a simple alternating circuit than furnish cause for a change in the 
definition of polyphase systems. We think the rational view is that 
since difference of phase is the property for which a polyphased 
system is employed, it should be defined with reference to that 
property and not with reference to one, the recognition of whose 
existence is practically a matter of indifference, and which is confus- 
ing by equally including direct currents. There is a limit to 
which the generality of definition may be carried, as Diogenes well 
illustrated when he sent a plucked fowl as an object lesson to the 
philosophers who defined man as ‘‘a featherless biped. ’’ 


HIGH VOLTAGE ELECTRICAL LINES. 
Dr. Bell in this week’s installment of his serial on the electrical 


transmission of power includes an interesting discussion on the 
insulation of electrical lines of high voltage, to which we particu- 
larly direct our readers’ attention. The matter of the electrical 
transmission of power has now reached a stage when this question 
becomes one of importance, and no one is_ better qualified than Dr. 
Bell, both from the theoretical and engineering standpoint, to point 
out the best solution admissible under our present ‘commercial 
limitations and state of knowledge. As far as safety to life is con- 
cerned, the ideal high voltage line would appear to be that,employed 
by Ferranti in London on a 10,000-volt circuit, consisting of under- 
ground concentric conductors with an iron pipe armor, the latter 
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being grounded to dissipate the static charge. The great cost of 
this system, however, would be prohibitive in most cases, even 
when employed merely for distribution purposes, while in long lines 
it is probable that the capacity effect would introduce complications. 
Next in order come the usual systems of underground conductors, 
in which an element of danger is introduced through the possibility 
of one side of the line becoming grounded. For overhead lines of 
high voliage there can be no doubt but that the satest plan consists 
in the employment of bare wires, asin that case the danger from 
false reliance on insulation would be eliminated, and the sight of 
the bare wire would cause the necessary precautions for safety to 
be always observed, which otherwise are too often neglected. Any 
measure of safety that tends to give rise to a false sense of security 
in the face of danger is always liable to do more harm than good, 
and the insulation of high voltage overhead lines, on account of its 
liability to deterioration, both physical and mechanical, is a danger- 
ous safeguard. With very high voltages an additional element enters 
from the insulatiot becoming weakened through the great 
stress to which it is subjected, thus rendering the line dangerous 
though in the best of condition with respect to the covering of the 
wire. In view of these considerations, a high voltage line should 
always be treated as dangerous, and the most obvious precaution 
should be to have it uninsulated in order that this precaution may 
more surely be observed. 





Tesla’s Laboratory Destroyed. 


A fire in the building at 35 South Fifth avenue on the morning 
of March 13 utterly destroyed the laboratory of Nikola Tesla, which 
occupied the two upper floors. The destruction was most complete, 
nothing having been saved from the wreck. Mr. Tesla had occu- 
pied this laboratory for several years and in it were gathered all of 
the results of his labors for years in many lines of work, notably 
in the utilization of electrical currents of high frequency and volt- 
age. All of the magnificent apparatus which he used to illustrate 
his lectures on high frequency effects was destroyed, with the latest 
forms of his new type of dynamo, which was approaching com- 
mercial completion, besides scores of pieces of experimental apparatus 
employed by Mr. Tesla in researches, extending to every depart- 
ment of electrical science. 


Load Factor in New York Edison Stations. 


In the discussion of Mr. H. Ward Leonard’s paper at the Febru- 
ary meeting of the American Institute of Electrical Engineers, 
Mr. John W. Lieb said that the load factor of the combined stations 
of the Elison Electric Illuminating Company, of New York, on the 
day of last year when the output was greatest (Dec. 10) was 
34% percent. The load factor of the lower district supplied by the 
company, in which is included a large motor load, is somewhat less 
than 34 per cent.; the load factor of the upper district, which has 
only a small motor load, being slightly greater. The total kw hours 
of output of the combined London stations on Dec. 19 of last year, 
was 96,240. The combined output of the Edison stations in New 
York City on Dec. 10 was 60,633 kw hours. The maximum load 
carried at any one time was in the case of, the combined London 
stations, 11,600 kw; combined Edison stations in New York, 
7,354 kw. ‘The connected instalation in the case of the com- 
bined Edison stations in New Yorx was: incandescent lamps, 
234,494; arc lamps, 3,014; motors, 7,616 hp; or a total equiv- 
alent installed of 178,000 amperes. Mr. Lieb said it may seem 
strange that the load factor of such a district as the lower dis- 
trict of New York City, in which the motor capacity connected 
(in kw equivalents) represents 42 per cent. of the tetal connected 
installation, is not greater than in the case of the upper district, 
where the motor load represents only 16 per cent, of the installa- 
tion. This is due to the fact that the lower district is eminently 
a business and industrial locality, and that after six o’clock the 
load curve drops off very rapidly to a minimum, while in the upper 
district is a business and residential locality where the day load is 
light, but the evening load keeps up well and falls off gradually. 


Theories of Atmospheric Electricity. 


According to Prof. Schuster, of London, there have been no less 
than 25 theories proposed for atmospheric electricity between 
1753 and 1886, the most fruitful year having been 1884 when 
no less than five brand-new theories made their appearance. 
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Electrical Units. 





The act of Congress, passel July 12, 1894, which established and 
defined certain units of electrical measure, required that the 
National Academy of Sciences should prescribe and publish specifi- 
cations necessary for the practical applications of these units. A 
committee for this purpose was selected from members of the 
Academy, whose report was submitted to Congress on Feb. 19; the 
committee consisted of Prof. H. A. Rowland, chairman, and Profs. 
G. F. Barker, J. Trowbridge, E. S. Hastings and A. A. Michelson, 
Dr. C. Barns and Gen. H. L. Abbott. 

The specifications prepared by the committee refer to the ampere 
and volt, and are as follows: 


THE AMPERE, 

In employing the silver voltameter to measure currents of about 
one ampere, the following arrangements shall be adopted: 

The kathode on which the silver is to be deposited shall take the 
form of a platinum bowl not less than 10 centimetres in diameter, 
and from 4 to 5 centimetres in depth. 

The anode shall be a disc or plate of pure silver some 30 square 
centimetres in area and 2 or 3 millimetres in thickness. 

This shall be supported horizontally in the liquid near the top of 
the solution by a silver rod riveted through its centre. ‘To prevent 
the disintegrated silver which is formed on the anode from falling 
upon the kathode, the anode shall be wrapped around with pure 
filter paper, secured at the back by suitable folding. 

The liquid shall consist of a neutral solution of pure silver nitrate, 
containing about 15 parts by weight of the nitrate to 85 parts of 
water. 

The resistance of the voltameter changes somewhat as the current 
To prevent these changes having too great an effect on the 
of the voltameter should be 
resistance of the circuit 


passes. 
current, some resistance besides that 
inserted in the circuit. The total metallic 
should not be less than 10 ohms. 

Method of Making a Measurement.—The platinum bowl is to be 
washed consecutively with nitric acid, distilled water and absolute 
alcohol; it is then to be dried at 160° C., and left to cool in a 
desiccator. When thoroughly cool it is to be weighed carefully. 

It is to be nearly filled with ‘the solution and connected to the 
rest of the circuit by being placed on a clean insulated copper 
support to which a binding screw is attached. 

The anode is then to be immersed in the solution so as to be well 
covered by it and supported in that position; the connections to the 
rest of the circuit are then to be made. 

Contact is to be made at the key, noting the time. The 
is to be allowed to pass for not less than half an hour, and the time 
of breaking contact observed. 

The solution is now to be removed from the bowl and the deposit 
washed with distilled water and left to soak for at ieast six 
It is then to be rinsed successively with distilled water and absolute 
alcohol and dried in a hot-air bath at a temperature of about 160° 
C. After cooling in a desiccator it is to be weighed again. The gain 
in mass gives the silver deposited. 

To find the time average of the current in amperes, this mass, 


current 


hours. 


expressed in grams, must be divided by the number of seconds 
during which the current has passed and by 0.001118. 

In determining the constant of an instrument by this method, the 
current should be kept as nearly uniform as possible and the read- 
ings of the instrument observed at frequent intervals of time. These 
observations give a curve from which the reading corresponding to 
the mean current (time average of the current) can be found. The 
current, as calculated from the voltameter results, corresponds to 
this reading. 

The current used in this experiment must be obtained from a 
battery and not from a dynamo, especially when the instrument to 
be calibrated is an electrodynamometer. 


THE VOLT. 


Definition and Pioperties of the Cell.—The cell has 
positive electrode mercury, and for its 
algamated zinc; the electrolyte consists of a saturated 
of zinc sulphate and mercurous sulphate. The electromotive force 
is 1.434 volts at 15° C., and between 10°C. and 25° C., by the 
increase of 1° C. in temperature, the electromotive force decreases 
by 0.60115 of a volt. 

1. Pre, aration of the Mercury.—Yo secure purity it should be 
first treated with acid in the usual manner, and subsequently dis- 
tilled im vacuo. 


for its 
negative electrode am 
solution 
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2. Preparation of the Zinc Amalgam.—The zinc designated in 
commerce as ‘‘commercially pure’’ can be used without further 
preparation. For the preparation of the amalgam one part by 
weight of zinc is to be added to nine (9) parts by weight of mercury 
and both are to be heated in a porcelain dish at 100° C. with moder- 
ate stirring until the zinc has been fully dissolved in the mercury. 


3.. Preparation of the Mercurous Sulphate.—Take mercurous sul- 
phate, purchased as pure, mix with it asmall quantity of pure 
mercury and wash the whole thoroughly with cold distilled water 
by agitation in a bottle; drain off the water and repeat the process 
After the last washing drain off as much of the 
(For further details of purification, see Note A. ) 


at least twice. 
water as possible. 

4. Freparation of the Zinc Sulphate Solution.—?Prepare a neutral 
saturated solution of pure re-crystallized zinc sulphate, free from 
iron, by mixing distilled water with nearly twice its weight of crys- 
tals of pure zinc sulphate and adding zinc oxide in the proportion 
of about 2 per cent. by weight of the zinc sulphate crystals to 
neutralize any free acid. The crystals should be dissolved with the 
aid of gentle heat, but the temperature to which the solution is 
raised must not exceed 30° C. Mercurous sulphate, treated as 
described in 3, shall be added in the proportion of about 12 per 
cent. by weight of the zinc sulphate crystals to neutralize the free 
zine oxide remaining, and then the solution filtered, while still 


warm, into a stock bottle. Crystals should form as it cools. 


5. Preparation of the Mercurous Sulphate and Zinc Sulphate 
Faste.—For making the paste, two or three parts by weight of 
mercurous sulphate are to be added to one by weight of mercury. 
If the sulphate bé dry, it is to be mixed with a paste consisting of 
zine sulphate crystals and a concentrated zinc sulphate solution, so 
that the whole constitutes a stiff mass, which is permeated through- 
out by zinc sulphate crystals and globules of mercury. If the sul- 
phate, however, be moist, only zinc sulphate crystals are to be 
added; care must, however, be taken that these occur in excess and 
are not dissolved after continued standing. ‘The mercury must, in 
this case also, permeate the paste in little globules. It is advan- 
tageous to crush the zinc sulphate crysta!s before using, since the 
paste can then be better manipulated. 

7o Set Up the Cell.—The containing glass 
vessel, represented in the accompanying figure, 
shall consist of two limbs closed at bottom and 
joined above to a common neck fitted with a 
ground glass stopper. ‘The diameter of the limbs 
should be at least 2 centimetres, and their length 
at least 3 centimetres. The neck should be not 
less than 1.5 centimetres in diameter. At the 
bottom of each limba platinum wire of about 
0.4 millimetre diameter is sealed though the 
glass. 

To set up the cell, place in one limb pure 
other hot liquid amalgam, containing 90 parts mercury and 10 parts 
zinc. ‘The platinum wires at the bottom must be completely covered 
by the mercury and the amalgam respectively. On the mercury, 
place a layer one centimetre thick of the zinc and mercurous sul- 
phate paste described in 5. Both this paste and the zinc amalgam 
must then be covered with a layer of the neutral zine sulphate 
crystals one centimetre thick. The whole vessel must then be filled 
with the saturated zinc sulphate solution, and the stopper inserted 
so that it shall just touch it, leaving, however, a small bubble to 
guard against breakage when the temperature rises. 

Before finally inserting the glass stopper it is to be brushed round 
its upper edge with a strony alcoholic solution of shellac and pressed 
firmly in place. (For details of filling the cell, see Note B. ) 

The following notes are appended to the specifications: 

(A.) The Mercurous Sulphate.—The treatment of the mercurous 
sulphate has for its object the removal of any mercuric sulphate, 
which is often present as an impurity. 

Mercuric sulphate decomposes in the presence of water into an 
The latter is a yellow substance—turpeth 





mercury, and in the 


acid and a basic sulphate. 
mineral—practically insoluble in water; its presence at any rate in 
moderate quantities has no effect on the cell. If, however, it be 
formed, the acid sulphate is also formed. This is soluble in water 
and the acid produced affects the electromotive force. The object 
of the washings is to’dissolve and remove this acid sulphate and for 
this purpose the three washings described in the specification will 
suffice in nearly all’cases. If, however, much of the turpeth mineral 
be formed, it shows that there is a great deal of the acid sulphate 
present,’and it ,will then} be wiser to obtain a fresh sample of 
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mercurous sulphate rather than to try by repeated washings to get 
rid of all the acid. 

The free mercury helps in the process of removing the acid, for 
the acid mercuric sulphate attacks it, forming mercurous sulphate. 

Pure mercurous sulphate, when quite free from acid, shows on 
repeated washing a faint yellow tinge, which is due to the forma- 
tion of a basic mercurous salt distinct from the turpeth mineral,.or 
basic mercuric sulphate. The appearance of this primrose-yellow 
tint may be taken as an indication that all the acid has been 
removed; the washing may with advantage be continued until this 
tint appears. 

(B.) Filling the Cell.—After thoroughly cleaning and drying the 
glass vessel, place it in a hot water bath. Then pass through the 
neck of the vessel a thin glass tube reaching to the bottom to serve 
for the introduction of the amalgam. ‘This tube should be as large 
as the glass vessel will admit. It serves to protect the upper part of 
the celi from being soiled with the amalgam. To fill in the amal- 
gam, a clean dropping tube about 10 cms long, drawn out to a fine 
point, should be used. Its lower end is brought under the surface 
of the amalgam heated in a porcelain dish, and some of the amalgam 
is drawn into the tube by means of the rubber bulb. The point is 
then quickly cleaned of dross with filter paper, and is passed 
through the wider tube to the bottom and emptied by pressing the 
bulb. The point of the tube must be so fine that the amalgam will 
come out only on squeezing the bulb. This process is repeated 
until the limb contains the desired quantity of the amalgam. The 
vessel is then removed from the water bath. After cooling, the 
anialgam must adhere to the glass and must show a clean surface 
with a metallic lustre. 

For insertion of the mercury, a dropping tube with a long stem 
will be found convenient. The paste may be poured in through a 
wide tube reaching nearly down to the mercury, and having a 
funnel-shaped top. If the paste does not move down freely it may 
be pushed down with asmall glass rod. The paste and the amalgam 
are then both covered with the zinc sulphate crystals before the 
concentrated zinc sulphate solution is poured in. This should be 
added through a small funnel so as to leave the neck of the vessel 
clean and dry. 

For convenience and security in handling the cell may be mounted 
in a suitable case so as to be at all times open to inspection. 

In using the cell, sudden variations of temperature’should as far 
as possible be avoided, since the changes in electromotive force 
lag behind those of temperature. 


An Electrical Typesetting Machine. 


A French journal recently described an electrical typesetting 
machine invented by a Dominican friar, Father Calendoli by name, 
which we illustrate in the accompanying engravings. As in all 
other typesetting machines, Father Calendoli makes use of a key- 
board, but the one he used differs radically from those employed by 
other inventors in that the keys corresponding to all the letters in 
a word of reasonable length may be simultaneously depressed and 
the type will be set in proper order. The keyboard is shown below, 
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KEYBOARD. 


and, as will be seen, consists of a number of keyboards assembled in one 
frame. There are fifteen similar alphabets of lower case letters to the 
left,three of upper case letters to the right, and a line of punctuation 
marks, etc., along the top. There are 30 keys; the vowels a, e, 2, 
0 on each are triplicated and the vowel x is duplicated, while each 
consonant has a key to itself. The letters have been arranged in 
order of their frequency of employment in the French language. 
Thus, 7 is repeated three times, first, as the first left-hand key on 
the upper row; second, as the third in the centre row, and third, as 
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the next to the last to the right in the lowermost line. In com- 
posing a word the operator may select the 7, for instance, which is 
most convenient to the position in which his fingers happen to be 
in. Thus, if he wished to set the word voi the 7 would naturally 
fall to the third finger of the left hand, while for the word soz the t 
on the lower line would be struck by the index finger of the same 
hand. It is claimed that with a little practice following an acquisi- 
tion of a thorough knowledge of the keyboard, selections of the 
proper letters would be made almost instinctively. 

The letters forming a word are, in practice, struck simultaneously, 
and the sequence in which the letters are arranged depends upon 
the order in which the respective keys are released. Thus, in set- 
ting the word roi, the three keys corresponding to the letters of the 
word would be depressed at one blow, and the 7 key released first, 
the o key next and lastly the 7. 

The types are contained in vertical tubes at the back of the key- 
board, resembling the pipes of an organ. At the bottom of each 
tube is a releasing bolt actuated by an electromagnet, which is in 
turn controlled by its respective keys. Depressing the key puts 
the type in position to be dropped into place, and releasing the key 
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drops the type in the chute leading to the galley. The body of the 
type js much shorter than is commonly the case and has a deep 
groove in the lower end. From the magazine tubes the types pass 
along an inclined chute to the galley where they are automatically 
threaded on line rods. 

The feature claimed for the machine is its rapidity of operation, 
the manipulator being able to simultaneously depress as many keys 
as his fingers can conveniently reach. The duplication of keyboards 
is intended to facilitate the operation by having any letter in the 
alphabet within convenient reach at all times irrespective of the 
position of the operator’s bands. It is said that the speed attain- 
able by practiced operators is four or five times as great as that pos- 
sible with other typesetting machines now in use. 


The American Association for the Advancement of Science. 


The next meeting of the American Association for the Ad- 
vancement of Science has been appointed for Springfield, 
Mass., August 19-September 4, 1895. Meetings of affiliated 
societies begin on Monday, August 26. It was expected when 
the Brooklyn meeting adjourned that the meeting this year 
would be heldat San Francisco, and that liberal railrates would 
be granted, which hope could not be realized, 
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Electrical Engineering at Purdue University. 


URDUE University, pleas- 
antly located at La Fayette, 
Ind., is the engineering 
school of the State and owes 
its existence and support to 
gifts from John Purdue, 
Amos Heavilon, State appro- 
priation, and the Morrill 
bills, from which most of 
the State universities of the 
country receive a consider- 
able portion of their income. 
While the university was 
established about twenty 
years ago, its growth was 
not rapid until within the 
past ten years, during which time, under the able management of 
President James H. Smart, it has rapidly developed, until it stands 
among the Jeading technical colleges ot the country. 

In the organization of the university there are five distinct 
schools; those of civil, mechanical and electrical engineering, of 
science and of agriculture; each provided with well appointed lab- 
oratories and separate faculties, but all available for the students 
of any one course, so far as the work of the other courses will be 
of advantage to the particular course considered. As this descrip- 
tion has to do with the purely electrical work of the university, it 
will be confined to work done in the electrical building, a large 
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PLAN AND ELEVATION OF BUILDING. 


brick structure with stone trimmings, which is given up to the uses 
of the department. 

The department of electrical engineering was established during 
the academic year of 1888-89 under the direction of Dr. Louis Bell, 
and, from a beginning with three students in that year, the depart- 
ment has grown until the present time, when the enrollment in 
electrical engineeringtis over two hundred. 
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The course 1n electrical engineering is, throughout the freshman 
and sophomore years, almost identical with that in civil and 
mechanical engineering and the students have the benefit of the 
thoroughly appointed courses in shop work, drawing and machine 
design provided in the school of mechanical engineering. In the 
junior year, the courses begin to diverge and the work is arranged 





ELEC. WORLD. NY 


MOUNTING OF STREET RAILWAY MOTORS, 


so as to include instruction in the finely equipped mechanical labor- 
atory, and other class and lecture work of the schools of civil and 
mechanical engineering, and, at the same time, make preparation 
for the senior work by providing instruction in the electrical labor- 
atory, and class and lecture work on elementary electrical subjects, 
throughout the year. In the senior year, work in the mechanical 
laboratory is continued, but most of the time is spent in electrical 
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PIER Room No. 4. 


engineering, which is arranged so as to give prominence to four dis- 
tinct lines of study, as follows: 

1."Experimental work in the electrical laboratory, involving the 
operation, testing and construction of the usual electrical machines 
and apparatus met with in practice; the study of direct currents 
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JUNIOR LABORATORY. 


incandescent, arc and power systems; of alternators, transformer, 
and multiphase machines; of methods of exact electrical measure- 
ment, and often the testing or installing of commercial systems 
under the conditions of actual engineering practice. 

2. Lectures throughout the year on the general practice of elec- 
trical engineering, including the design, commercial operation and 
maintenanceZof, electrical apparatus and machinery. 
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3. Work in the drawing room in the actual calculation and 
design of electromagnetic mechanisms, dynamos, alternators, trans- 
formers, electrical systems of power distribution and other special 
applications of electricity. Each student is required to carry out 
the design and make the drawings for at least a dynamo, trans- 
former and two other designs selected from the other headings. 

4. Lectures and recitations on the mathematical theory of elec- 
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BANK OF TRANSFORMERS. 


tricity and magnetism. This course, while treating quite thor- 
oughly the mathematical theories of electrostatic and magnetic 
fields, gives special prominence to the theory of alternating cur- 
reuts and its applications to alternate current working. It also 
embraces the theories of alternators, transformers, syncbronous and 
polyphase motors, the measurement of power on alternate current 
circuits, and the general effects of inductance, distributed capacity, 
and of electrical resonance. 

in addition to the above, the preparation of a well developed 
thesis and a trip of inspection to various electrical centres of indus- 
try is considered a part of the year’s work. 





GERMAN SILVER RESISTANCE, 


An idea of the arrangement of the laboratories may be obtained 
from the ground plan of the electrical building. Roots 3, 4, 5 and 
6 are pier rooms, and 3 and 4 are provided with brass fittings, so as 
to do away with magnetic disturbances as much as possible, for the 
prosecution of the more delicate instrumental work which would be 
affected by varying magnetic fields of force. Seven is the photo- 
meter room, which is equipped with a Kriiss Bunsen photometer 
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and special appliances for photometric measurement, including a 
dynamo for the sole use of this room, which is regulated by the 
observer atthe photometer. Eight is the general laboratory for 
junior work. Twelve is a carpenter and repair shop fitted with 
lathe, bench, etc. Thirteen is a room for the instrument maker of 
the department and supplied with necessary power tools. Ten is 
a supply and instrument room from which instruments or material 
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500-VoLT GENERATOR AND ENGINE. 


may be served to either the junior laboratory or the senior dynamo 
room, of which a general view is given and which is also indicated . 
in plan at 11 and in sectional elevation just above. From this and 
the general view of the dynamo laboratory, it will be seen that all 
the larger machines are mounted on two heavy foundations extend- 
ing the entire length of the room, and run from a jack shaft below 
the floor, each machine being provided with a friction clutch oper- 





ADJUSTABLE LAMP BOARD. 


ated from the centre of the room. The jack shaft 1s driven by a 
motor with differential winding for constant speed and taking cur- 
rent from a 500-volt generator driven by an engine in the mechan. 
ical laboratory. This motor is provided with a tachometer and 
ammeter so that the exact condition of working of the entire labor- 
atory can be readily ascertained. This method of driving the labor- 
atory has, for the year that it has been in operation, proved itself 
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to be exceptionally convenient and makes possible much work that 
could not otherwise be performed. The aggregate power of the 
machines, dynamos and motors connected with the work of this 
room is over 200 horse power. 

The department is well supplied with apparatus and instruments 
for regular and special laboratory work, several of the more notice- 
able being illustrated. 

A set of German silver resistance coils are so arranged that any 
required resistance fr6m .08 to 1,250 ohms can be 
readily obtained, and ot sufficient capacity so that 
dynamo currents may be carried as high as 500 
amperes for the lower resistances. For higher 
resistances a lamp board on which each lamp is 
provided with separate terminals gives a range in 
available resistance, for dynamo work, of any value 
from 1 to 40,000 ohms. 

For alternate current working, there are alter- 
nators and multiphase machines and transformers 
of nearly every make, a portion of which are illus- 
trated. 

There are five street railway motors of different 
types, two of which are shown mounted for regular 
class work in the laboratory and on which a con- 
siderable amount of interesting data has been 
obtained. 

All dynamos, motors, instruments, or other 
pieces of apparatus throughout the building can 
be connected to the general switchboard in the 
dynamo room, so that it is possible to secure at that 
point any combination of machinery, instruments and apparatus 
that may be desired for any piece of experimental work under- 
taken. 

The instruments are of late design and,from the best makers. 
For potential measurements, they include Kelvin electrostatic elec- 
trometers and voltmeters, Ayrton and |Edelmann quadrant electro- 
meters, twelve voltmeters of Weston and other types with multiply- 
ing coils, potential galvanometers, and other_instruments. For cur- 
rent measurement are included two Kelvin balances, the deci- 
ampere and composite, ten ammeters oi Weston and other types, 
four Siemens electrodynamometers, andja number of tangent, sine, 
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GENERAL SWITCHBOARD. 


Weidemann, Kelvin, D'Arsonval, Rosenthal and other galva- 
nometers. There are also the following pieces of apparatus of impor- 
tance; a Kew unifilar magnetometer, an Anthony standard resist- 
ance hox, a standard subdivided microfarad condenser. an Ayrton 
secohmmeter and standard of self induction, standard cells and 
other apparatus of less importance. 

The department offers a line of graduate work leading to the 
degree of mechanical engineer, of which advantage is taken each 
year by several graduates of this and other institutions. 

The city lighting and street railway companies have always made 
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their plants available for special work, which, in addition to the 
equipment and training at the university, makes possible the prep- 
aration of young men for their life work in such a manner that 
each year they are called upon to fill positions of responsibility, 
and in such positions have made excellent records for themselves 
and the university. 

The department is under the direction of Harold B. Smith, Pro- 
fessor of .Electrical Engineering, and associated with bim in the 
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GENERAL VIEW OF DYNAMO LABORATORY. 


work of instruction in the department are W. E. Goldsborough, 
Associate Professor of Electrical Engineering; A. Wilmer Duff, Pro- 
fessor of Physics, and Edward E. Reynolds, Instructor in Electrical 
Engineering. 


Electrical Condition of Buried Conductors Due to Leakage 
Currents from Electric Railways—lI. 


BY W. STUART-SMITH. 

Early in the year 1894 the gas and water companies of San Fran- 
cisco found several places where corrosion of pipes had taken place, 
these being confined to the region within the influence of the San 
Francisco & San Mateo Electric Railway. This road was the first 
one electrically equipped in San Francisco, and the construction of 
the roadbed was of the poorest order. It was reported that the track 
liad been in many places bonded to the gas or water pipes (or both) 
with the object of utilizing them as return circuits, and it was 
thought possible the cases of corrosion discovered might have been 
due primarily to the heavy current thus introduced into the pipes. 

There was every reason to believe that the only other electric road 
then in operation, the Metropolitan, had not made connection with 
the pipes, and as the Market Street Railway Company was contem- 
plating the construction and operation of an extensive system of 
electric roads covering all parts of the city, it was considered 
desirable that the electrical condition of the pipes along the two 
roads then in operation be compared in order to determine whether 
a good roadbed would prevent leakage to the pipes, or whether 
such leakage might be expected to become general when the new 
roads were put in operation; also what steps might be taken by the 
companies owning buried pipes in order to prevent general corrosion. 

The San Francisco Gas Company was the first to take the matter 
in hand, and intrusted the work to the author, assisted by Mr. 
Frank P. Adams, electrician for the Stockton Electric Light Com- 
pany. The instructions were to spare no pains to determine every 
possible fact. As it was uncertain to what extent the joints of 
services might vitiate the readings, it was determined to make use 
of the mains only, and a gang of six men was supplied to uncover 
the mains at every point where it was desired to make a test. 
Under these conditions, the tests were begun June 25, 1894, and 
continued uninterruptedly until Aug. 6, during which time the 
mains were uncovered at between 500 and 600 places, both along 
the line of the roads and in the outlying regions within which it 
was found the influence extended. 

With the exception of the series of tests made and reported upon 
by Mr I. H. Farnham, the author knew of no records covering, in 
a systematic manner, the entire area of influence of stray currents 
from electric roads, and even in the case of this ove exception, the 
experiments were mainly made on telephone cables carried in sub- 
ways, touching the ground only at widely separated points, and 
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nowhere coming sufficiently close to the track to permit the passage 
of more than a very small current. 

From this series of tests on an exceptionally placed conductor 
conclusions were drawn regarding the effect upon buried conductors 
in general, and the relation between two or more systems of con- 
ductors entirely buried in moist earth. The special tests made to 
prove that the corrosion was due to electric action, and the remedies 
proposed, are too well known to require mentioning. 

Mr. Farnham’s tests were made with a view to determiring the 
potential relation between the conductor and the ground, this rela- 
tion being assumed to determine the passage of current to or from 
the conductor. It was found that with the negative of the dynamos 
to the track (and ground) there was a region near the power house, 
of comparatively small extent, within the limits of which the con- 
ductor was positive to the ground, and hence dangerous, while in 
all outlying portions of the territory influenced by the electric road 
{he ground was positive and the conductor safe. 

It 1s not positively stated that buried conductors in general will 
be safe or dangerous within the same limitsas the telephone cables 
experimented upon, but there was no a priori reason for supposing 
otherwise, and the author’s tests were begun mainly with the idea 
of locating the limits of these areas,-and, if possible, locating the 
points where the track and pipes had been wired together, with a 
view to the removal of such wires throughout the region where the 
track was positive. It was thought that generally the pipe systems 
would be neutral to each other, but both power lrouses were Jocated 
outside the limits of the gas pipes, while the water pipes continued 
to and beyond them, and for this reason it was expected that near 
the limits of the gas pipes they would be found positive to the water 
pipes, as the current which leaked to the gas pipes along the lower 
reaches of the roads must pass to the water pipes in orde: to reach 
the power houses. It was also expected that near a point where the 
track was wired to the pipe that system to which the wire was con- 
nected would be positive to the other. 

In order, however, that no possible condition might be missed, it 
was determined that at every point tested the potential relation 
between the gas pipes and every other conductor in the neighbor- 
hood should be actually tested, and hence at each point the data 
obtained gave the relation between both pipe systems and the track, 
between both systems and the ground, and between the two pipe 
systems. 

For ground tests a bar was generally driven in the bottom of the 
hole made in uncovering the pipes. Contact was not made for a 
moment and then broken, under the assumption that all necessary 
information had been obtained, but it was maintained for considera- 
ble periods in each case, and the readings noted during the passage 
of four to six cars, careful note being made of the changes as the cars 
approached from considerable distances, when they started, when 
cars were bunched or none near, etc. By this means peculiarities 
were noted that would otherwise have been unsuspected. 

In addition to the systematic series of tests by Mr. Farnham, the 
local and technical papers have published many articles based upon 
tests made by various electricians, most of which consist of volt- 
meter and ammeter readings taken at points widely separated, and 
hence of no practical value. With regard to the ammeter readings, 
as usually published, they cannot be otherwise than very misleading. 
We read in one case that the iron framework of a building contained 
% ampere at 3 volts, in another case 20 amperes were passing from a 
hydrant to the rail, etc. These ammeter readings are favorites with 
most of those who undertake to make so-called tests of pipe systems, 
and the results are made the basis of sensational newspaper articles 
in which it is gravely stated that the current in the pipes is sufficient 
to light so many lamps (usually a large number), no account being 
taken of the fact that the pressure is very low. Electricians who 
ought to know better (and do) permit reporters to publish such 
statements, 


Besides the bad impression produced in the minds of the public by 
the publication of such figures, the data obtained are valueless, from 
an electrical point of view, except in certain cases, for the following 
reasons: An ammeter is purposely made of low resistance so that 
when iaserted in a circuit it will not appreciably alter the conditions 
that existed before it was inserted. This being the case, if pipes 
carrying current were opened, and an ammeter inserted in the 
break, or ifthe rails had been purposely connected to the pipe by a 
wire, with intent of making the pipes a portion of the circuit, and 
this wire be cut, and an ammeter inserted, then in either case the 
reading obtained would show the passage of current at the points as 
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it actually occurs in practice, but these correct readings are pre- 
cisely the ones which are never taken. 

Where, without making any other changes, an ammeter is inserted 
between pipes and rails, a temporary path of very low resistance is 
made, where normally the resistance is high, with the result that 
there is a heavy momentary rush of current tothe point. This 
passes through the ammieter, is recorded, and published to the world 
as the ordinary state of affairs, whereas normally the passage of 
current at that point may be so small that it ean only be recorded 
by very sensitive instruments. The removal of the ammeter restored 
the normal path of high resistance. It is argued that even if that 
current does not normaily flow between pipe and rail, it at least 
flows in the pipe, else it could not pass when the ammeter is 
inserted; but even this is not true, because in every city there is a 
network of conductors beneath the surface, which either touch each 
other or come within short distances, and the current is normally 
divided between them in proportion to their relation, conductivi- 
ties and facilities for receiving current, and the current in any one 
may be small. Also as each system of conductors is continued on 
every street, there will be a greater or less subdivision of current at 
every street corner, except in certain localities where the tendency 
is for the current to concentrate in the system. 

When the temporary path of low resistance is inserted between 
one conductor and the track, the current in that conductor rushes to 
that point from all sides, and the other systems pass current to the 
one connected so that the volume of current in the pipe itself is 
locally very greatly increased. 

For these reasons it was determined to entirely exclude the use of 
an ammeter and obtain voltmeter readings only, making the record 
show the tendency to passage of current. The fact was not over- 
looked that this would give no indication of the actual passage of 
current at any point, but it was considered better to have no infor- 
mation on this point than so-called information that was all wrong, 
and resistance measurements could be made if a point was found 
where the knowledge of current flow was imperative. 

The map shows the three electric systems as they were at the 
time of the second series of tests. During the first series the Market 
Street Companies’ lines were not in operation. Starting that system 
introduced some very important changes which will be noticed 
when considering the second series, made after the winter rains 
began. The first series was made during the dry season when leak- 
age through the ground would be at a minimum. 

The location of the S. F. and S. M. power house far to the south 
will be noted. The positive of the generators is to the overhead 
line, and as should be the case, the track on all the lower reaches 
of the road was generally positive to the pipes, the reverse relation 
taking place at about 30th street and Chennery. Throughout éhis 
region the track varied from about 1 to 15 volts positive to the pipe, 
depending upon the location of cars with reference to test point, 
whether test was near or on heavy grades, etc. The variations of 
potential were very rapid, but generally there were no peculiarities 
that might not readily have been foreseen. As far as the track was 
concerned, the regions along the roads were generally divided into 
safe districts of large extent, and smaller danger regions near the 
power houses. 

With regard to the pipe systems, however, it was very soon found 
that conditions existed of which published accounts of tests had 
given no hint. Beginning at Market and Stewart streets, tests were 
made on every street crossing, and the pipes were found to be 
neutral to each other. This portion of the track is level, and there 
are never more than two cars on it at a time, generally but one. 
Turning into Harrison the track is level for one. block, to Spear, 
then heavy grades begin and continue to First. From First to 
Staniey place there is a slight rise, with a similar fall from Stanley 
place to Second on Harrison. From Second to Third there is a very 
heavy fall, down which cars go on brakes with plenty of sand. This 
grade is too steep for cars to ascend, and hence from Stanley place 
to Eighth the road is divided, as shown, the up track being on 
Harrison and the down track on Bryant. From Second to Valencia 
street the road is practically level. The down track has a moderate 
grade on Bryant, from Third to Second, and from Bryant to Harri- 
son on Stanley place the grade is pretty steep. From 14th street to 
the power house there are many steep grades in both directions. 

Along the lower portion of the road the track was found to be 
heavily wired to the water pipes at Harrison and Fremont, Harrison 
and Fourth, Bryant and Fourth, and Harrison, between Eighth and 
Ninth. 
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After the road turns into Harrison the pipes were seldom found 
to be neutral to each other. At Spear and Harrison the gas pipes 
varied from about x45 to 4 + to water, but never became —. One 
block further away, at Beale, water was + to gas, and continued so 
with varying potentials to First, when the pipe systems were prac- 
tically neutral. The following from the test records will show about 
how the potential varied from Spear to First: Harrison and Mair. 
water pipes varied from ;; to # volt + to gas, between Main and 
Beale water was %4 volt + to gas when car started up grade, dropped 
to 4% + as car passed test point, and pipes became neutral as car 
passed over crest and ceased using current. Harrison and Beale 
water was 75 + to gas, 

Between Beale and Fremont water was 4% + to gas, when car was 
on level near foot of Harrison, and became 3 + when car started 
up grade. With car between Beale and Premont water was '%4 volt + 
to gas and % volt + when car was between Fremont and First, The 
potential rapidly fell as car passed First. At Harrison and Fremont 
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First to Second is divided into three parts by small streets, Rincon 
place and Stanley place, as shown. At Rincon place the record of 
tests show the following: With no car near gas pipes were steadily 
vo volt + to water, and became ;; to 4 + to water when car was 
coming up Harrison grades (note that gas pipes are + to water, 
though but a short distance below, at Fremont, the track was 
heavily wired to water pipes. At no place was the track wired to 
the gas pipes). With car coming up Stanley place grade gas was 
steadily 45 + to water, and became ,% to $ volt + when car turried 
from Stanley place into Harrison. 

Harrison and Stanley place pipes were practically neutral. On 
Harrison, from Stanley place to Fourth, the pipes were practically 
neutral. The track was wired to the water pipe at Fourth and water 
became 2? vult +togas. Within half a block above Fourth the sys- 
tems became practically neutral again, and continued so to a point 
between Seventh and Eighth, when water became ,'; + to gas and con- 
tinued + with varying amounts to Ninth street. As noted above, track 
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water rose to but { + to gas, and at First and Harrison the pipes 
were practically neutral. It is worth noting at Fremont when the 
track was found to be heavily wired to the water pipe, this pipe only 
became \{ volt + to gas, while a half block below it became % volt 
+, and one block above the pipes were neutral. This will be referred 
to again, and an explanation given. Between First and Fremont 
the record is as follows: With no cars moving near the gas and 
water pipes were practically neutral, water being very slightly +. 
With cars on level near foot of Harrison street, water was % + to 
gas, slowly increasing to 1% volt + when car reached Fremont, and 
holding as car passed Fremont. When car started at First water 
became 13/ volt + to gas, which quickly fell to 1 volt as car 
gathered speed, and rapidly to zero as car reached the crest of the 
grade. 

It will be noted that the block from Fremont to First is very short, 
and yet while half way between Fremont and First water pipes reached 
134 volt + to gas, yet at First water at no time became +, showing 
within what short distances there may be great variations in the 
potential relations between pipe systems. As far as the author 
knows, this fact has not before been recognized. 


The block from 
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was wired to water pipe between Eighth and Ninth. Beyond Ninth 
the systems were seldom neutral, but rapidly varied in potential 
relations, first one being + then the other, these changes occurring 
from block to block, and sometimes two or three tines in a block. 
The amounts of the readings were generally from about ,'y5 te 4 volt. 

Returning to Stanley place and the Bryant street track, a test on 
Stanley place between Harrison and Bryant (middle of steep grade) 
showed the gas very slightly + to water when car was on Bryant 
and approaching Stanley place. When the car was climbing the 
grade and neared Harrison gas became to % volt + to water. 

At Bryant and Second the pipes were neutral, at Bryant and 
Third gas averaged } volt + to water rising considerably above this 
value for short periods. Between Third and Fourth the pipes were 
practically neutral, gas being slightly + at times. At Fourth gas 
varied from # + to4—to water, the water being + when a car 
was very near test point. 

The track was wired to water pipes here. Between Fourth and Fifth 
gas was normally ;y volt + to water when no cars were near. As 
car approached Fifth it became % + to water. If car crossed Fifth 
without stopping it became § + to water, gradually fallingto ,y + 
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as car approached Fourth. If car started at Fourth gas became 3 to 
8 + to water, and 4 + if car started at Fifth. This, notwithstand- 
ing the fact that track was wired to water pipe at Fourth. Water 
pipe did not become + to gas at any time. It was thought certain 
that the track must be wired to the gas pipe near this, test point. 

At Bryant and Fifth gas varied from } to ? + to water. Between 
Fifth and Sixth gas and water were neutral, and at Sixth water 
was ,4 + to gas. Between Sixth and Seventh the pipes were again 
neutral, and continued practically neutral to Eighth, at which street 
the down track returns to Harrison street. 

The pipes along the line of the Metropolitan road were tesied 
first, and before beginning them the dead ends of the gas pipes 
were located, and it was considered certain that in the region where 
the gas pipes terminated they would be found generally positive to 
water, the readings being comparatively high if the pipes along the 
lower reaches of the road were receiving any considerable quantity 
of current, It. was expected that generally along the iower portion 
of the road the pipes would be neutral to each other if neither was 
wired to the track, as there was reason to believe was the condition 
along the Metropolitan road. | The generally neutral condition of 
pipes was found as expected, also the gas pipes near the dead ends 
were positive to the water, but instead of the readings having com- 
paratively high values, they were very small, being barely percep- 
tible in many cases. From this it was inferred that during the 
summer when the ground became dry the pipes only received a very 
small quantity of current, but when measurements were mede 
between track and wateg pipes just beyond the terminal points for 
the gas pipes, and it was found that more than half a mile from the 
power house the pipe became positive to the track, the potential 
increasing rapidly from block to block, the fact was recognized 
that thoug! but little eurrent could leak to pipes at auy one point, 
yet the accumulated current amounted to a very considerable 
volume, 

As the pipes were neutral to each other at all points except at the 
extreme limits of the gas pipes, there must be a comparatively equal 
distribution of current between the two systems. This was to be 
expected since, in general, over any considerable area the two sys- 
tems are practically the same distance from the rails, and will 
receive practically the same amount of current. It was supposed that 
with the volume of current in the pipes the conductivity of both 
systems would be practically the same. 

As the accumulated current in the gas pipes near the terminals 
would be a considerable amount, the reason,for the small potential 
readings between the two systems near these terminals was not 
clear, and it was supposed that points existed where the passage of 
currents was high, and that at such points corrosion would be likely 
to take place. Knowledge gained by further experience made it 
evident that such points cannot be expected to exist. 

(To be continued.) 


Electrical Power Transmission.— XVII. 


BY LOUIS BELL, PH.D. 


In cases where continuous insulation is employed, it is for one of 
two purposes. First, to prevent interference with the circuit by 
such accidents as twigs or wires falling across the line, and either 
short circuiting the lines or grounding them. Aside from this, the 
only other object in insulation is to lessen the danger to persons 
accidentally touching the wires. 

With moderate voltages both. these ends can be reached with a 
fair degree of success. With high voltages it is very difficult, and 
in many cases well nigh impossible. 

Nearly all materials which are available for insulation deteriorate 
to a very marked extent when exposed to the weather. Those sub- 
stances which are the best insulators, such as porcelain, glass, mica, 
and the like, cannot be used for continuous insulation, and, in fact, 
our best insulators which are substances of comparatively simple 
chemical composition are mechanically so bad as to be impracticable. 
There is a large class of insulators which are complicated in chemi- 
cal constitution, but are mechanically good; these are the plastic or 
semi-plastic substances like gutta-percha India rubber, bitumen, 
paraffin and heavy oils. All of these are subject to more or less 
decomposition, more particularly those which are, through good 
mechanical qualities, desirable for insulation. All which have 
been mentioned are sufficiently good insulators to answer every 
practical requirement, if they do not deteriorate. 

Gutta-percha and India rubber are decidedly the best of these; 
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but gutta-percha is too plastic at anything excepting low tempera- 
tures to be mechanically good. Gutta-percha fills, however, an 
unique place on account of its remarkable ability to withstand the 
action of salt water, and it is the most reliable insulator for sub- 
marine work, For overhead work it is nearly useless, as the heat 
of the sun softens itso asto endanger itscontinuity, and even a 
moderate increase in temperature may decrease its specific resistance 
to a tenth of its ordinary value. 

India rubber is, by all odds, the best all around insulator for 
overhead lines. In its pure state it deteriorates with very great 
rapidity; but when vulcanized by the addition of a small amount of 
sulphur, its chemical character is so changed as to resist botb spon- 
taneous changes and those due to the atmosphere to a very cousider- 
able extent without injury to its insulating properties. Jt is how- 
ever, costly, and is eventually effected by the weather. To cheapen 
the manufacture of insulated wire a large variety of rubber com- 
pounds are employed, consisting of mixtures of rubbers with various 
other substances intended to give the material good mechanical and 
insulating qualities at less expense. These rubber compounds are 
inferior to pure vulcanized rubber in point of specific resistance, but 
make a good and substantial covering for ordinary purposes. They 
are very often employed for commercial work. 

Insulated wires for overhead work may be divided into two classes. 
First, those which in places are so prepared as to withstand the 
weather to a considerable extent and to retain good insulating prop- 
erties even in bad weather. Such wires are covered with a pure 
or nearly pure vulcanized rubber, generally protected outside with a 
braiding of cotton saturated with some insulating compound and 
serving to protect the main insulation from mechanical injury. 

The second class of wires are those in which no solid insulating 
material is used, but which are thoroughly protected by a covering 
of fibrous material saturated with compounds of rubber, bitumen, 
or the like. These wires are those most extensively used; the insu- 
lation is good in dry weather, and fair under most ordinary circum- 
stances, but generally inferior to those wires which are given a 
coating of rubber. 


So far as protection of the wire from accidental contacts is con- 
cerned, either class of insulation is tolerably effective until the 
covering becomes worn or weathered by long or hard usage. 

As regards danger in touching such wires, at moderate voltages 
both kinds of insulation afford a fair degree of protection. At high 
voltages neither can be trusted, in spite of their apparently high 
insulation resistance. There is good reason to believe that any insu- 
lation employed on wires is greatly affected by the strain of high 
voltage. Tests made with the ordinary Wheatstone bridge give us 
no useful information as to the action of the same insulation under 
stresses of five or ten thousand volts. Tests made with pressures 
ranging up to even 500 volts show generally a _ noticeable, 
although very irregular, falling off in resistance, and the higher the 
voltage is carried the more likelihood of complete breaking down of 
the insulation and tke more irregular the results. 

It is improbable that even the most careful insulation with vul- 
canized rubber of any reasonable thickness would give a wire which 
under a pressure of 10,000 volts could be depended on to remove 
from accidental contact all danger to persons. Even if entirely safe at 
first it would be unlikely to remain so for any great length of time. 
So serious is the difficulty of continuous insulation of high pressures 
that it is probably best not to place dependence upon it; but either 
to fall back upon bare wire with complete insulation at the supports, 
or if insulated wire be employed to use an insulation intended only 
to lessen the danger of short circuits from falling objects, and to 
treat it so far as personal contact goes precisely as though it were 
bare wire. 

Information regarding the insulation of lines, whether of bare or 
insulated wire, under high voltage is very scarce; but all such lines 
should be treated as if they were grounded, in spite of any tests of 
the insulation that may have been made. Theoretically, one should 
be able to touch a completely insulated circuit without danger save 
from static charge; but, practically, it is unsafe so to treat any high 
voltage circuit. 

The writer calls tc mind one case in which a man was instantly 
killed while standing on a dry concrete floor by contact with a 
10 000 volt circuit. He probably touched a bare portion of the wire, 
but so far from the insulation of the circuit saving him, the current 
which he received was sufficient to burn into the concrete floor the 
print of tke nails in one of his shoes. The ordinary tests on the 
line with magneto and bridge made shortly afterward showed no 
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particular ground, nor was there any reason to believe that one 
existed at the time of the accident. Other accidents, under similar 
conditions, have occurred with arc light circuits of lesser voltage on 
which there was a similar absence of perceptible ground. It is 
advisable, therefore, that high voltage circuits should be treated as 
dangerous, so far as contact is concerned, at all times, and if insula- 
. tion tests are to be made upon them to determine the resistance to 
grounds, these tests should be made with, at least, the full voltage 
of the circuit. It is quite as well not to place too much reliance on 
insulation of any kind; but to regard a high voltage electrical circuit 
as dangerous, and to be treated with the same respect as is due to 
other useful, but dangerous, agents, like high pressure steam and 
dynamite, neither of which is likely to be abandoned on account of 
the danger that comes from careless use. The precautions taken, 
either with these or with high voltage currents, should be in the 
direction of preventing such carelessness as might result disastrously. 

An electrical circuit should be so installed that no material risk 
will be run by any person who is not indulging in wilful interfer- 
ence with the line, and in such case, if an accident occurs, the 
victim is deserving of no more sympathy than one who should 
deliberately stand in front of an express train. 

If the circuit is of bare wire, there can be no doubt in the mind 
of any one as to its dangerous character, whereas, if insulated wire 
is employed, there is likely to be established a certain false sense of 
security. There is no good reason, therefore, for advising the 
extensive use of insulated wire for high voltage lines. 

The ideal overhead circuit is one in which the conductor is 
thoroughly insulated as regards leakage, carefully protected from 
danger of wires or branches falling across it, and placed out of the 
reach of anything except deliberate interference of human beings. 
There may be places at various points along the line where insula- 
tion would be desirable, in order to avoid extensive cutting away of 
trees, branches of which might fall upon the line, or where local 
regulations require the use of insulated wire. Except under these 
circumstances, insulation increases the cost and maintenance of the 
line without giving any adequate returns in security. On rare 
occasions, portions of the high voltage circuit may have to be placed 
underground. Here only the very best quality of insulation should 
be employed, preferably high grade rubber covered wire thoroughly 
protected by an outside braiding or metallic sheathing against the 
effects of moisture, and installed in clean, dry and accessible con- 
duits. The character and amount of the precautions to be taken 
depend on the voltage of the circuit, and there has not yet been 
enough experience, at pressures above those which must be classified 
as moderate (that is, from one to three thousand volts), to get suffi- 
cent data to enable one to say absolutely what are sufficient precau- 
tions. The best course to follow is, knowing the voltage at which 
the transmission is to be made, to select a cable which cannot be 
experimentally broken down by the voltage in question, and to 
install it with every precaution against deterioration. If any great 
work is to be done, the necessary expense is so considerable as to 
make it well worth while to enter into a careful investigation as to 
the particular voltage in hand. For a transmission at 10,000 volts, 
for example, the writer would not consider any insulation less than 
one-half inch in thickness of the best rubber compound obtainable, 
and even this should be subjected to a very careful test. This 
suggestion is only given to point out the general magnitude of the 
problem of installing cables of such voltages. 

Wherever underground cables are employed they should be sub- 
jected toa daily insulation test, and the greatest care should be 
taken with the joints, which are, in almost every case, the weakest 
point in the insulation. 

From what has been said, it should be understood that while the 
problem of installing high voltage lines is unquestionably a difficult 
one, we have not yet had sufficient experience to be able to say 
definitely how difficult it may be. It is very certain that much 
more can be done than has yet been accomplished. It seems proba- 
ble that so far as overhead work is concerned, it will be practical 
to employ voltages several times greater than those now in use. 
Before any limit can be set to the progress in this direction we need 
ample experimental data, not only on the bebavior of insulation at 
a very high pressure, but on the mayimum voltage which is likely 
to be encountered when a certain affective voltage is to be employed. 
This opens up a wide field for investigation, involving the condi- 
tions of unknown seriousness connected especially with the electrical 
peculiarities of alternating currents, which there is every reason to 
believe will be employed almost exclusively on high voltage work. 

(To be continued, ) 
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Electrodynamic Machinery—XXVIII. 


BY EDWIN J. HOUSTON AND A. E. KENNELLY. 


Drum Armatures. 

144. The drum armature was first introduced into electrical 
engineering in the shape of the shuttle armature by Siemens, and 
was modified by Hefner-Alteneck in 1873... The drum armature was 
subsequently modified in this country by Weston, who employed 





Fic. 126.—ToorTH-CORED ARMATURE IN VARIOUS 
CONSTRUCTION, 


STAGES OF 


a laminated iron armature core consisting of discs of soft iron, called 
core discs, provided with radial teeth or projections. This armature 
core, when assembled, had space provided between the teeth for the 
reception of the armature loops on its surface, a completed armature 
showing, when wound, alternate spaces of iron and insulated wire. 
Edison introduced the smooth core drum armature, that is, a drum 
armature composed of similar core discs in which the teeth were 
absent, so that the completed armature had its external surface 
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Fic. 127.—ASSEMBLAGE OF LAMINATED ARMATURE CORE DIscs. 


completely covered with loops of insulated wire. Fig. 126 shows a 
common type of toothed cored armature in various stages of construc- 
tion. The laminated iron core is shown at A, as assembled on the 
armature shaft ready to receive its winding of couducting loops in 
the spaces between the radially projecting teeth. At Ais shown the 
same core provided with windings of insulated wire. At C is shown 
a completed armature. The detailed constuction of a laminated 
armature core is illustrated in Fig. 127, which shows a portion of 





Fic. 128.—SmMoorH CoRE ARMATURE Bopy. 


a drum armature core already assembled by securing to the driving 
shaft a number of stamped toothed sheet iron core-discs assembled 
by the aid of large bolts.2A, passing through holes 4, 4, 4, in the 
core-discs. On the right are other core-discs ready to be placed in 
position on the shaft. : 

145. Fiy. 128 shows a laminated armature body of the smooth 
cored;type. Here the separate core-discs are formed of sheet iron 
rings "assembled on the armature shaft as shown, These discs, after 
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being assembled, are pressed together hydraulically. The end rings 
are heavy bronze spiders, held together internally by six bolts 
shown in the figure. When the armature body is subjected to com- 
pression, these bolts are tightened up on the spiders, which are 
firmly keyed to the shaft, so that on release of the hydraulic press- 
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Fic. 129.—COMPLETED ARMATURE, SMOOTH CORE TYPE. 


ure, the laminated iron core forms one piece mechanically. Fig. 129 
shows the same armature completely wound. 

146. In the drum armature the conducting wire is entirely con- 
fined to the outer surface, and does not pass through the interior of 
the core. In this respect, therefore, it differs from the Gramme 
ring armature already described, in which the winding is carried 
through the interior of the core, lying, therefore, partly on the 
interior and partly on the exterior. The armature core or body of 
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Fic. 130.—Typical FORM OF SMALL S!IzE DRUM ARMATUKE. 


a Gramme ring machine differs markedly in appearance from the 
armature body of a drum machine when both are in small sizes, 
since then the drum core is practically solid, having no hollow 
space, so that it would be impossible to wind it after the Gramme 
method. Such a drum-wound armature is shown in Fig. 130. 
When, however, the drum armature is increased in size, so as to 
be employed in multipolar fields, the foim of the core or body 





Fic. 131.—]LARGE DRUM ARMATURE FOR MULTIPOLAR FIELD. 


passes from a solid cylinder to that of an open cylinder or ring, as 
is shown in Figs 128 and:131, so that it would be possible to place 
a conducting wire on such a core either after the drum or Gramme 
type of winding. The tendency, however, in modern electrical 
engineering is toward the production of drum-wound generators 
rather than Gramme-wound generators. .This tendency has arisen 
probably more from mechanical and commercial reasons than from 
any inherent electrical objections to armatures of the Gramme-ring 
type. 

147. The windings of drum armatures are numerous and compli- 
cated in detail, but all may be embraced under two typical classes; 
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namely, /ap-winding, and wave-winding. In lap-windifig, the wire 
is artanged upon the surface of the armature in conducting loops, 
the successive loops overlapping each other, hence the term; while 
in wave-winding, the conducting wire makes successive passages 
across the surface of the armature while being advanced around its 
periphery in the same direction. 

148. Lap-winding is applicable particularly to bipolar armatures, 
while wave-winding is applicable only to multipolar armatures. 

The simplest form of lap winding is shown in Fig. 132, where the 
separate paths taken by the turns a, 4, c, d, and e, /, g, h, across the 
outside of the bipolar armature core, and their connections _ to the 
commutator are represented as shown. If the entire winding of the 
armature be completed, it is evident that any attempt to represent 
the winding graphically by the method adopted in this figure would 
lead to great complexity. For this reason it is customary to repre- 
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DRUM WINDING WITH 
LEAD IN COMMUTA- 
TOR CONNECTIONS. 


DRUM WINDING. 


sent the armature surface as unrolled, or developed upon the plane 
of the paper, as shown in Fig. 134. For example, the winding 
already shown in Fig. 132 becomes on this development represented 
as in Fig. 134. Here it is clear that each loop overlaps its prede- 
cessor, and, consequently, it is evident that the simplest form of 
drum winding is a lap winding. 
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Fic. 134.—DEVELOPMENT OF LAP WINDING IN FIGS. 132 AND 133. 


Fig. 133 represents the same winding as Fig. 132, except that the 
connections with the commutator are given a lead of 90 degrees, 
requiring a correspondingly altered position of the brushes of the 
machine. 

Fig. 135 in a similar manner represents a number of conductors, 
ab, cd, ef, gh, etc., wound on the external surface of a drum core 





Fic. 135.—QUADRIPOLAR WAVE WINDING. 


in the winding of the wave type. Hereit will be seen that the con- 
ducting wire, after crossing over from one side of the armature core 
to the other, advances progressively over its surface in the form of 
a rectangular wave. The corresponding development is shown in 
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Fig. 136. The winding shown is applicable only to quadripolar 
fields. For an inspection of this particular arrangement of wave 
winding will show that when conducting wires, ad and éf, are pass- 
ing north poles, the conducting wires cd and gh are passing south 
poles, and the direction of the induced E.M.F. while opposite in 
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Fic. 136.—DEVELOPMENT OF QUADRIPOLAR WAVE WINDING. 


successive conductors as regards the separate conductors ad, cd, ef 

and gh, is nevertheless, unidirectional, so far as the entire circuit a, 6, 

¢, d, e, f, g, h, i, 7, k, is concerned. In the same manner a wave 

winding for an octopolar machine is required to be spaced in 

accordance with the successive distances between alternate poles. 
Laboratory of Houstdén and Kennelly, Philadelphia. 

(To be continued ), 





Practical Notes on Dynamo Calculation—XXxX. 


BY ALFRED E. WIENER. 
Chapter 49.—Dimensioning of Magnet Cores ( Continued). 
(6)\—Relative Position of Magnet Cores. 

The majority of types having two or more magnets, the 
relative position of the magnet cores is next to be considered. 
In a great number of forms, having the magnets arranged 
symmetrically with reference to the armature circumference, 
the exact relative position of the magnet cores is given by the 
shape of the field magnet frame; in other types, however, 
having parallel magnets on the same side of the armature, 
diametrically or axially, the shape of the frame does not fix 
their relative position, and the distance between them is to be 
properly determined. 

This is done by limiting the magnetic leakage across the cores 
to a certain amount, according to the size of the machine, 
namely, from about 33 percent. of the useful flux, in small 
machines, to 8 per cent., in large dynamos. 

The relative amount of the leakage across the magnet cores is 
determined by the ratio of the permeance between the cores to 
the permeance of the useful path, and the percentage of the core 
leakage is kept within the limits given above, if the average 
permeance of the space between the magnet cores does not 
exceed one-third of the permeance of the gap space in small 
machines, and one-twelfth of the gap permeance in large 
dynamos or if the reluctance across the core is at least three to 
twelve times, respectively, thatof the gaps. 

The area of the cross section and the length of the cores being 
given, the reluctance of the space between them depends upon 
the shape of their cross section and upon the distance between 
them. In case of round cores the shape is given by the area of 
the cross section, and the reluctance of the path from core to 
core, in consequence, only depends upon their distance apart, 
directly increasing with the same. The reluctance of the air 
gaps is determined by the diameter and length of the armature, 
by the percentage of polar embrace, and by the radial length of 
the gap space, decreasing with the area of the gap and increas- 
ing with its length. ‘The cross section of the cores and the gap 
area both depending upon the output of the machine, havea 
more or less fixed relation to each other,—varying with the type, 
the voltage, the speed, and the kind of armature—and the rela- 
tion between the reluctance across the cores to that of the air 
gaps can approximately be expressed by the ratio of the average 
distance apart of the cores to the radial length of the gap space. 
In dynamos with smooth drum armature this ratio is made from 
6 to 16, in smooth ring machines from 8 to 20, and for foothed and 
perforated armatures the distance apart of the cores is taken 
from 3 to 6 times the maximum radial length of the gap 
space, 7. é., from 3 to 6 times tie distance between pole 
face and bottom of armature slot. The following Table, LXVIII., 
gives the average distance between cylindrical magnet cores 
for various kinds and sizes of armatures, the ratio of this 
distance to the radial length of the gap space, and the cor- 
responding approximate leakage between the magnet cores, 
expressed in per cent. of the useful flux. 

In case of inclined cylindrical magnets the figures given in 
Table LXVIII. for the least distances apart are to be considered 
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as the mean least distances, taken across the magnets midway 
between their ends. (Compare formula (131), chapter 39.) 


TABLE LXVIII.—DISTANCE BETWEEN CYLINDRICAL 
MAGNET CORES. 
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In dynamos with rectangular and oval cores the leakage across, 
for the same distance apart, is greater than in case of circular 
cores of equal sectional area, increasing in proportion to the 
ratio of the width of the cores totheir breadth. For rectangular 
and oval cores, therefore, the distance apart is to be made 
greater than for round cores in order to limit the leakage be- 
tween them to the same amount; and the distance must be the 
greater the wider the cores are in proportion to their thickness. 
The following table, LXIX., gives the minimum, average and 
maximum values of the ratio of the distance across rectangular 
and oval cores of various shapes of cross sections to the distance 
which, between round cores of equal sectional area, effects ap- 
proximately the same leakage, in small, in medium-sized, and in 
large dynamos, respectively: 





TABLE LXIX.—DISTANCE BETWEEN RECTANGULAR 
AND OVAL MAGNET CORES. 


Distance between rectangular and oval magnet cores, as com- 
pared with that hetween round cores of equal area caus- 
ing approximately the same leakage across. 





Ratio of c as Oa le 

thickness | ; vo 

to width of | Minimum. Maximum, 
cores. | (Small machines.) Average. (Large machines.) 

| Pile a EB 

+5 | 1.0 1.0 1.0 
3: 4 | 1.05 | 1.07 1.1 
233 1.1 | 1.15 1.2 
13 2 | 1.15 | 1.22 
532 | 1,2 1.3 1.4 
3: 4 | 1.25 | 1.37 1.5 
r3 4 1.3 1.45 1.6 
cs: 6 1.35 1,55 1,75 
ee 1.4 1.65 1.9 
1: 8 1.5 1.75 2.05 
1: 9 1.6 1.9 2.25 
1:10 a 2.1 2.5 


In order to determine the proper distance apart of rectangular 
and oval magnet cores, the corresponding distance between 
round cores of equal cross section is taken from Table LXVIII., 
in multiplying the radial length of the gap space by the ratio of 
distance apart to length of gap for the particular size of arma- 
ture. The distance thus obtained is then multiplied by the 
respective figure found for the shape in question from Table 
LXIX. 
Chapter 50.—Dimensioning of Yokes and Pole Pieces. 

(a)— Yokes. 

In dipolar ty pes—-the dimensions of the magnet cores being given 
by Tables LXIV., LXVI., or LXVII., Chapter 49, and their least 
distance apart by Table LXVIII., or LXIX., Chapter 49, thus 
fixing the length of the yoke, and the sectional area of the yokes 
being found from formula (137), chapter 47,—the dimensioning of 
the yoke consists in arranging its cross section with reference to 
the shape of the section of the cores, and, for the case that its 
material is different from that of the cores, in providing a suffi- 
cient contact area, conforming to the rules given in chapter 46. 

In multipolar types the total cross section found for the frame 
from formula (137), chapter 47, is to be divided by the total num- 
ber of magnetic circuits in the machine and multiplied by the 













| 
i 



























































370 THE ELECTRICAL WORLD. 


number of circuits passing through any part of the yoke in order 
to obtain the sectional area required for that part of the yoke; 
otherwise the above rules also govern the dimensioning of the 
yokes for multipolar machines. 

(b.) Pole Pieces. . . 

In dimensioning the pole pieces three cases have to be 
considered: (1) the path of the lines of force leaving the pole 
pieces has the same direction as their path through the magnets 
(Fig. 131); (2) the path of the lines leaving the pole pieces 
makes a right angle to that through the cores (Fig. 132); and (3) 
the path of the lines leaving the pole pieces is parallel but of 
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opposite direction to that through the cores, making two turns at 
right angles in the pole pieces (Fig. 133). 

In the first case, Fig. 131, which occurs in dynamos of the iron 
clad, the radial and the axial multipolar types, the shape of the 
cross section is fixed by the form of the magnet core at one end 
and by the axial length or the radial width of the armature, 
respectively, and the percentage of polar arc at the other, while 
the height, in the direction of the lines of force, is to be made as 
small as possible, in order not to increase the total length of the 
magnetic circuit more than necessary. 

In the second case, Fig. 132, met with in bipolar and multiple 
horseshoe and in tangential multipolar types, the height of the 
pole pieces is determined by the diameter, and the length of the 
pole piece by the length of the armature, while the areaof the 
cross section, perpendicular to the flow of the lines, is to be 
made of the size obtained by formula (137) at the end next to the 
magnet core, and to be gradually decreased in amount from that 
end to the opposite end or to the centre of the pole piece, 
respectively, according to whether there is but one magnetic 
circuit, or whether two circuits are passing through the same 
pole piece. Since, in bipolar machines, the lines of force are 
supposed to divide equally between the two halves of the arma- 
ture, Only one-half of the total flux passes the centre of the pole 
pieces, in order to reach the half of the armature opposite the 
magnets, and the area in the centre of the pole piece, conse- 
quently, needs to be but one-half that at the end next to the 
core. In case the two circuits passing through each pole piece, 


TABLE LXX.— DIMENSIONS OF POLE PIECES FOR 
BIPOLAR HORSESHOE TYPE DYNAMOS. 
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Fig. 134, the same applies to the cross section of the pole piece, 
at one-quarter the height from either end. For ready use, in 








Vor. XXV. No. 12. 


Table LXX. the dimensions of wrought and cast iron pole pieces 
for various sizes of bipolar horseshoe type dynamos are 
calculated for drum and ring armatures, by combining the 
respective data given in former tables. 

In the third case, Fig. 133, finally, which is found in single and 
double magnet types, the length of the magnetic circuit in the 
pole piece is determined by the diameter of the armature, by the 
cross section of the magnet core, and by the height of their 
winding space; the width, parallel to the armature shaft of the 
pole piece near the magnet, is given by the width of the magnet 
core, and that near the armature by the axial length of the 
latter. The heights, parallel to the axis of the magnet core, 
in case of asingle circuit, are to be so chosen that all of the cross 
sections, up to that in line with the pole corner next to the 
magnet core, have an area at least equal in amount to that 
obtained by formula (137), and that the section in line with the 
armature centre has an area of one-half that amount. In case 
of two circuits meeting at the pole pieces, (consequent pole types), 
Fig. 135, the full area has to be provided from either end of the 
pole piece to the sections in line with the pole corners, half the 
full area at quarter distance from each pole-corner, that is, mid- 
way between each pole corner and the pole centre, and sufficient 
cross section for mechanical strength only is needed at the centre 


of the pole piece. 
(To be continued. ) 


Electrical Difference of Potential. 


To the Editor of The Electrical World: 


S1r:—I find in your issue of March 2 a letter from Mr. A. W. K. 
Peirce, upon ‘‘Electrical Difference of Potential,’’ in which this 
paragraph occurs: ‘‘But in the case of the inductor alone, the 
difference of potential between its ends is not due to any transfer- 
ence of any difference of potential from outside sources, but to the 
adding together of all the E.M.Fs. (infinite in number) which are 
generated in the length of the inductor; there is, therefore, no flow 
of current required, and, consequently, no work done.’’ I do not 
understand what is meant by transference of difference of potential 
from outside sources, but if I know what electrical difference of 
potential is, it can never exist without a transference of something 
which we call electricity. I cannot conceive of an electrical differ- 
ence of potential existing between the two ends of the ‘‘inductor’’ 
referred to in the paragraph quoted, unless electricity is transferred 
along the inductor from one end toward the other. The paragraph 
seems to imply that the potential difference and the E.M.F. in the 
inductor are identical. They are numerically equal, but they are not 
atall thesame thing. They act along the inductor in opposite direc- 
tions, and exactly balance each other. 

This is what I conceive to take place: When the motion of the 
inductor begins, an E.M.F. is developed which causes a transfer of 
electricity along the conductor charging one-half + and the other — 
in such a way that there is a progressive increase of electrical density 
from one end to the other, the middle point being neutral. It is 
this varying density that causes the difference of potential, and the 
difference of potential tends to cause a backward flow to restore the 
uniform electrical density throughout the bar. After the potential 
difference is once established, all the E.M.F. does is to prevent this 
return flow, which will take place in consequence of the difference 
of potential as soon as the E.M.F. ceases. If the inductor were cut 
in two in the middle while still subject to the E.M.F. in the mag- 
netic field, the two ends would, after being removed from the field, 
exhibit opposite charges. The quantity of electricity transferred, 
and the amount of work done by a given E.M.F. in establishing 
the difference of potential between the two ends of the inductor, will 
depend upon the capacities of its two halves. 

I may perhaps make my view clearer by supposing the 
inductor to consist of a non-conducting bar. When such a bar 
moves across a uniform magnetic field, the E.M.F. is developed 
the same as before, but no potential difference exists, because no 
electricity can be transferred. Suppose the bar to be not an abso- 
lute non-conductor, but a very poor conductor. A potential differ- 
ence equal to the E.M.F. would, after a time, be established, and 
this potential difference would not immediately disappear when the 
motion of the inductor ceased. 

In short, electrical difference of potential can never be established 
where it did not before exist, except by a transfer of electricity, 
and a transfer of electricity always inyolves work, This is just as 
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true in the case of a bar wholly included in a uniform magnetic field 
as in any other conductor. Wn. A. ANTHONY, 
NEw York, N. Y. 


Electric Shock from a Secondary Alternating Current. 


To the Editor of The Electrical World; 

S1k :—Referring to the communication in your paper of Jan. 19, 
concerning severe shock received by aman standing on damp earth 
while turning on a lamp supplied from 52-volt alternating second- 
ary circuit, and also referring to your communications, three in 
number, under date of Feb. 16 on the same subject, I would say 
that some time ago we had almost an identical case just after a 
lightning storm. 

The ground detector at the station showed a ground on the line, 
and upon examination we found two transformers burnt out. These 
were at once replaced with perfect ones and as it was late in the 
evening before the work was completed, no further search was 
made, especially as the ground detector indicated only slight evi- 
dence of ground above the usual leakage which is always shown. 

The owner of a livery stable stepped out into one of his sheds 
where there was no floor, and as there had been a heavy rainfall 
the ground was damp, in fact, quite thoroughly soaked; as he 
reached up to turn on the light, which was above his head, he 
received a shock which killed him instantly. The other lights in 
the building went on burning as before, and nothing unusual was 
discovered except that the bulb of the lamp in the shed where the 
man was killed showed quite incandescent, very similar to a phos- 
phorus light. Upon arrival at the scene of the accident very soon 
afterwards, I gave instructions that no one should in any manner 
touch any of the wires or switches until our man arrived in the 
morning, it being impossible to do any work that night. How- 
ever, notwithstanding my caution, an employe of the stable in try- 
ing to explain to some one how the accident occurred, touched a 
snap switch used for turning on a bunch of lights in the barn, and 
the floor being damp from sprinkling, he received a shock which 
threw him for some distance and burned his hands quite badly. 

An examination of the transformer showed a ground of one primary 
and one secondary wire on the case. Immediately I had every trans- 
former on our line tested for ground between primary and secondary 
wires, and found two others in about the same condition, which 
of course were replaced with perfect ones. Since that time 
there have been two similar cases on our circuit, one of them being 
a servant girl in a private house. She went into the basement and 
stood in her slippers on a damp cement floor, and reaching up to 
turn on the light received a shock which knocked her down, sense- 
less. The other was the boiler engineer in the Court House Block. 
He stood on a damp cement floor and received a severe shock while 
turning on the light. 

These numerous cases have caused me a great deal of worry and 
anxiety, and I have done some corresponding to see if I could not 
learn what it is we have omitted in the way of practice or device 
which will obviate this trouble. 

I have given much thought to the idea of grounding the second- 
ary wire to earth, but as I have not heard of any one else doing this. 
I have not dared, as yet, totry it. I have noticed in the articles 
mentioned, that while all speak of the trouble, no one suggests a 
remedy. It is one which does not show itself until the accident 
occurs and it does seem as if some one should devise the means to 
obviate the trouble. 


GREAT FALts, Mont, W. D. DICKINSON. 


Definition of Polyphase Systems. 


To the Editor of The Electrical World; 

S1IR:—With great pleasure I see from your editorial in THE 
ELECTRICAL WORLD of March 9 that I have discovered a new 
definition of polyphase system. I am sorry, however, to be obliged 
to decline the honor since this definition is by no means new. In 
the Zransactions of the American Institute of Electrical Engineers 
of February, 1892, it is referred to as the characteristic feature of a 
polyphase system that the flow of energy is constant, while in a 
single phase system it is pulsating, and itis stated that in this 
regard a certain similarity exists between the polyphase alternating 
current system and the direct current system. 

I have given this matter considerable thought and found this the 
only consistent definition, since differences of phase of currents as 
well as of E. M. Fs. can be found in any single phase system, and 
thus cannot be the distinguishing characteristic between single 
phase and polyphase systems, 
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The definition mentioned in your editorial as the accepted one 
is hardly a definition at all because it is based on a logical fallacy. 
It is in other words: If an induction motor is supplied by a poly- 
phase circuit, the action of the induction motor can—amongst other 
theories—be explained by the theory of the revolving field. Conse- 
quently, if the action of an induction motor can be explained by 
the theory of the revolving field, the induction motor must be a 
polyphase motor and the system polyphase. Obviously, a hypoth- 
esis, while useful in other respects, is not suitable as a definition, 
and the theory of the rotating field is a hypothesis only, which, 
besides, may be applied to the operation of an ordinary single phase 
induction motor also, that is, a motor consisting of a short circuited 
armature revolving in a straight single phase field. 

Thus such a motor would be included in the definition, which I 
believe is a somewhat too excessive extension of the term ‘‘poly- 
phase. ’’ C. P. STEINMETZ. 

SCHENECTADY, N. Y. 

The New Iluminometer. 
Lo the Editor of The Electrical World: 

S1r:—I read with interest the article by Messrs. Houston and 
Kennelly in your issue of March 9. 

Referring to the objections raised by Prof. Thomson in the dis- 
cussion of the article I would suggest some changes in the construc- 
tion of the illuminometer by which some of these objections might 
be overcome. 

Instead of employing printed characters which are exposed to such 
an illumination as to make them just legible, I would use a small 
white disc with a number of black sharply defined lines across it, 
and the disc mounted so that it can be rotated by means of a milled 
head on the outside of the instrument. (See accompanying 
sketch. ) 4 
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I would use the instrument as follows: Close the shutter entirely 
and then give the milled head carrying the disc a few turns so that 
the observer is unaware of the direction of the lines, Then look 
into the instrument and open the shutter till you can just see the 
lines. 

By this means a person cannot be misled by his imagination, 
because he must actually see the lines in order to determine their 
direction, which of course will vary with each observation. The 
direction of the lines once noted in an obervation, and the reading 
taken on the shutter, it can be further verified by opening the shut- 
ter so that the lines can he seen easily. 

CLEVELAND, O. 


A Correction. 


CHAS. GOFFING. 


To the Editor of The Electrical World ° 

Srr:—In looking over my paper on the ‘‘Storage of Energy 
Essentialtothe Economy of Working Stations,’’ read before 
the National Electric Light Association at Cleveland, I find an 
error that does injustice to Mr. Halpin’s method of steam stor- 
age. ‘The figures were correct in my original manuscript, but 
got changed in the haste in transcribing the printer’s copy. In 
the printed copy the fixed investment charges are made to add 
up $994.39, whereas they add up only $788.39. This is so palpable 
an error that probably none but the casual reader would fail to 
detect it. It, however, places this method in a very wrong com- 
parative light, and I will feel obliged if you will kindly call 
attention to the correction. 

Making the change, the total fixed annual cost per electrical 
horse power becomes $67 instead of $87.60, and the total annual 
cost $97.24 instead of $117.84, with coal at $1.75, and the total 
annual cost with coal at $3.50 per ton becomes $114.27 instead of 
$134.77. 

Substituting these figures in the final comparative statement 


it will read thus: 


Recapetstoe. Savings Effected. 


Coal $1.75. Coal $3.50, Coal $175. Coal $3.50 
Present method; steady load...... $48.68 $65.62 —_—- — 

é gas peat. os cieenaeé 88.28 103.61 29 50 44.79 
Combined feed and steam storage. 4.42 111.35 23.36 37.05 
Feed storage....ccccccsscocscesesss 97.58 117.58 20.20 30 82 
Without storage; load factor 25 

PET CONE... ccccce evevcveses eevee 117.78 148.40 —- _ 
RR «cc cideneesiacehase 97. 114,27 20.54 4.13 
Complete battery storage.......-.. 123.13 145,74 —§ 35 +2.66 


NEw York, N. Y, NELSON W. PERRY. 
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Note.—The ‘object of this department is to give a iia of the principal tech- 
nical articles on electrical subjects appearing in American and foreign period- 
icals. The abstracts will contain, briefly, the nature of the article, its object, 
and the most important data or conclusions, as far as the limited space will ad- 
mit, Abstracts made bv the authors, editors, or publishers are solicited and 
should be sent to the Philadelphia office of THE ELECTRICAL WORLD. 922 Chest- 
nut street. They should be forwarded so as to be received at least as early as 
the journal in which the original articles appear: they should not be longer 
than the importance of the subject warrants, and must comply with tfle general 
outline given above the compiler reserving the right to edit or reject themt 
Such abstracts may be sent in the English, French. or German languages. I. 
will be to the advantage of all concerned if editors of non-electrical journals, or 
of such electrical journals as are not regularly abstracted. will send the compiler 
a copy, specially marked, 1n which any important electrical article appears. 


DYNAMOS, MOTORS AND TRANSFORMERS. 


Reversible Regenerative Armatures and Short Air Space Dynamos. 
—The Lond. ‘‘Elec. Rev.,’’ March 1, reprints the recent paper of Mr. 
Sayers, with the illustrations, of which there are quite a number; the 
paper was abstracted in the Digest last week. The continuation of the dis- 
cussion of the paper 1s published in the Lond. ‘‘Elec. Eng.,’’ March 1]. 
Dr. Preller discussed the subject of weight; it does not necessarily mean 
a reduction in the price and for traction purposes it is not advisable 
to make it too light; the 80-kw machine referred to weighs 100 lbs, 
per kw; Mr. Brown’s 60-kw machines weigh 90 lbs. per kw, the Thury 
dynamos weigh about 110 lbs per kw; he doubts whether an efficiency 
of 96 per cent. car be obtained in practice. Mr. Evershed considers the 
arrangement admirable but rather complicated. Mr. Crompton thought 
there was a tendency to undervalue the author’s invention on the 
ground that the plain slotted armaturewas sufficient. Mr. Sayers believes 
that if the proportions which he has given are catried out there 
will be no heating whatever of the pole pieces or any measurable loss 
of power; in reference to the comparative weights of the machines, he 
stated that if he made 4-pole machines their weight would be approx- 
imately half that mentioned in the paper; the main object is not ‘‘to 
get a regenerative action from the armature with a view to keeping up 
the voltage. but the chief advantage was that enough current could not 
be put on the armature to destroy the reversing field.’’ 


Alternators in Parallel.—A discussion, chiefly of local interest, regard- 
ing the Mordey alternators is continued in the Lond. ‘‘Elec ,’’ March 1. 
Mr. Sayers relates a case in which the eccentric of an 100-kw engine 
broke, but notwithstanding, the alternator which was running in parallel 
with another kept perfectly in step driving the engine and taking a 
very few amperes; the momentary rise in voltage was only 1 per cent. 


Motor-Allernator.—An illustrated description of the one designed for 
the e'ectrical laboratories of the University College, by Dr. Fleming and 
worked out by Mr. Kapp, is published in the Lond. ‘‘Elec.,’’? March 1; 
it is intended for producing alternating currents of various frequencies 
and for generating two phase currents; it consists of four separate 
machines, two alternatots and two continuous current motors coupled 
ditectly with them; the two pairs may furthermore be coupled directly 
with each other. An indicato: in the form of a column of liquid, used 
in connection with these, is also described; it will indicate a change of 
speed of less than 1 per cent. 


Application of Alternating Current Motors.—A paper by Mr. Fryer is 
reprinted with numerous illustrations in the Lond. ‘‘Elec. Eng.,’’ Maich 
1, In the first part he gives a somewhat elementary explanation of the 
action and_in the latter part some descriptions of installations. 





Alternating Current Motor.—In a lecture by Mr. Bradley, abstracted 
n ‘‘El'ty’’ and more briefly in the ‘‘Elec. Eng.,’’ March 13, he describes 
a machine designed by himself, in which the armature is divided longi- 
tudinally into two parts, one being wound with German silver wire and 
the other with copper bars; the field is wide enough to span unly one of 
these windings; for starting, the field is placed over the German silver 
winding, and when up to speed it is moved ove: until it su:rounds that 
part containing the coppe1 bars; he showed, by means of a lever ard 
balance, that the starting torque was neatly three times greater with the 
German silver winding than with the copper; it also rises more tapidly 
at low frequencies; the efficiency was affected very little by the substitu- 
tion of a solid core fo1 a laminated one. 


Testing Dynamos,—Messis. Freedman and Osterberg have started a 
series of articles in ‘‘Elec. Power’’ for March in which they intend to 
discuss all the practical tests that must be performed on dynamos and 
motors. The first article, which is introductory, gives a short theoretical 
development of dynamo design. 


The Electric Motor.—‘‘Cassier’s Mag.’’ for Match contains an article 
of a popular nature by Prof. Crocker. 


LIGHTS AND LIGHTING. 


The Electric Arc.—The article by Mrs. Ayrtoti isee Digest March 9) is 
continued in Lond. ‘‘Elec.,’’ March 1. A curve is given showing clearly 
and with certainty that the core of the positive carbon is responsible 
for a very low potential difference on starting the arc. The influence 
of a flat negative carbon is discussed and it is shown that the shape of 
the negative carbon plays a very small part in the change of voltage 
that takes place on starting the arc, but this is not the case with the 
flat positive carbon. A curve is given showing the differences in the 
change of voltage after starting the are with differently shaped carbons; 
the changes that take place in the voltage of the are just after starting 
are due in order of importance: to the core of the positive, to the shape 
of its tip, to the shape of the tip of the negative, and very slightly to 
the temperature of the carbons befote starting. She discusses the effect 
of changing the length of the arc, on the time during which the voltage 
remained variable; also how the varying of the current affected this 
time; with flat carbons the time is longer the shorter the arc and the 
smaller the current. The results of the experiments are given, made to 
find what change took place in the voltage when the current was sud- 
denly increased o1 diminished, the length of are being kept constant; 
quite contrary to what occurs with wires, the sudden sise of current in 
an arc is accompanied by a sudden fall of voltage and a fall of current 
by a rise of voltage. With a sudden change of current the sudden 
change of voltage is greater with a cored than with a solid positive 
carbon, the subsequent slow rise or fall of voltage is greater with the 
cored than with the solid positive carbon, and the time duting which 
this slow change of voltage takes place is greater with a cored than 
with a solid positive carbon. The time the voltage takes to reach its 
steady value after a sudden change of current is less with a longer 
than with a shorter arc; the sudden exaggerated changes of voltage 
probably depends on the difference between the shapes of the carbons 
and craters with small and large currents. The shapes of the carbons 
show that with a large current both are burned away much farther down, 
making the lengths of the pointed parts shorte1 the smaller the cur- 
rents. The voltage necessary to maintain a large current through a 
given length of arc will be less when the catbons are normal for a small 
current than when they are no1mal for a large one and the reverse. 


Alternating Current Arc Lam$.—A new form is described and fully 
illustrated in the ‘‘Elek. Zeit.,’? Feb. 28; instead of there being an 
intermittent movement in the feeding of the carbons, it is continuous 1n 
this lamp; the regulation is effected by an electromagnet, having a 
piece on one of its poles extending to one side, forming a sort of polar 
extension to one side only; opposite to this is a pivoted copper disc; 
when an alternating current flows through the coil, the copper dise will 
revolve, owing to the unsymmetrical character of the pole piece 
opposite to it, the magnetic waves traveling from the core out toward the 
end of the extension; the rotation is opposed by the weight of the car- 
bon bolder and a turning of the disc feeds the carbon. Several modifica- 
tions, as also some of the necessaty conditions, are described and 
illustrated. 

Cost of Manufacture of Incandescent Lamps.—A detailed table of costs 
of the manufacture of lamps in Germany, on the authority of Mr. 
Krueger, is given in ‘‘L’Ind. Elec.,’’ Feb. 25; the totals are about as 
follows: materials 4.4c., labor 3.1c., general expenses 1.lc.; in addition 
he allows for a breakage of finished lamps of 10 per cent. 





Lantern Projection.—In the ‘‘Elec. Eng.,’? March 13, Mr. Van Dycke 
describes a device for orienting the crater; a semi-circular electromagnet 
with a radius of about three inches is placed so that the are is about at 
its centre of curvature; this produces a flaming are and the crater 
remains always on one side, is oval in shape and makes an angle of 
about 50 degrees with the axis of the carbon; the carbons burn away 
considerably faster and the regulation is less peifect, but he believes he 
obtains about 50 per cent. more light. 

Novel Tower Lighting.—An illustrated description of the novel sys- 
tem to be used on a new building in Chicago is illustrated and described 
in ‘‘Elec. Ind.’’ for March; the outside corner of a building consists of 
a long vertical shaft, on which are placed, at regular intervals, 2,868 
incandescent lamps; diagrams are given showing the method of connec- 
tion. 

POWER AND HEAT. 

Large Transmission Plant.—A compilation of the competitive prop- 
ositions for the plant at Locle (see Digest March 9) is published in 

‘*L’Ind, Elec.,’ Feb, 25; all the different systems are represented, 
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£lastic Couplings for Gas Engines.—The discussion on this subject 
is continued in a communication by Mr. Bablon in ‘‘L’Ind, Elec.,’’ 
Feb. 25. 





Transmission Plant.—In ‘‘Cassier’s Mag.’’ for March Mr. Leggett 
gives an illustrated description of the plant at Bodie, Cal., which is 
said to be one of the most extended tiansmission plants now in opera- 
tion in this country. The generator is a Westinghouse 120-kw constant 
potential, 12-pole alternator, coupled directly with the water wheels,the 
governor for which is described at some length; the voltage is 3,530; 
the line is made of No. 1. B. & S. gauge, soft drawn, bare, copper wire, 
which, however, is insulated near the supports before being attached; 
the line has given no trouble whatsoever; the distance is 12.5; the motor 
is a synchronous constant potential machine of 120-hp which is started 
by a 10-hp Tesla motor; it is claimed that there is but very little lag in 
the phase of the current delivered to the motor and therefore the 
apparent efficiencies of these machines is for all practical purposes the 
true electrical efficiency; the daily saving over the use of the steam 
plant is said to be $35 to $40 per day; the line is equipped with the 
Wurz system of spark gap arresters and choking coils. 

Long Distance Tr msmission.-—According to ‘‘Elec. Rev.,’’ March 13, it 
is rumored that one of the laigest power plants in the world is to be 
erected on the Susquehanna River to supply Philadelphia, Wilmington 
and Baltimore with light and power. 

Niagara Falls Plant.—The ‘‘Elec. Rev.,’’ March 13, gives some illustra- 
tions of the tunnel, subway and sectional elevation of the power house. 

New Sources of Electric Power.—The ‘‘Jour. Teleg.,’’ Feb. 20, con- 
cludes the reprint of the recent article by Mr. Thwaite from the ‘‘Nine- 
teenth Century,’’ discussing the problem of developing power at the 
coal mines and transmitting it electrically to industrial centres. 

Power Losses in Transmission Machinery of Central Stations.—A paper 
by Mr. Aldrich, read at the Montreal meeting ‘June, 1894) of the Am. 
Soc. Mec. Eng., is published in the transactions of that society, vol. 15, 
1894; it contains some interesting results of tests. 

Electric Power in Southern Cotton Mills,—The ‘‘Eng. Mag.’’ for March 
contains an article by Mr. McKissick in which he gives the advantages 
gained by electric transmission of power for cotton mills and describes 
briefly the electric plant at the Columbia cotton mills (see Digest Feb. 
23) and the mills at Pelzer. He reprints the table of Mr. Flather giving 
the power required to drive the shafting in a number of large factories, 
showing that it varies from 15 to 80 per cent., the average being 38 6, 

Electric Elevators.—In an article by Mr. Fay inthe ‘‘Elec. Age,’’ March 
9, he discusses the question of the power required for elevators, giving 
practical formulas and a convenient diagram from which the horse 
power required for any velocity in feet and any weight can be deter- 
mined without calculation; the diagram is based on an efficiency (useful 
weight divided by total weight) of 60 per cent. ; the lines on the diagram 
are all diagonals, laid out on the basis that it takes 100 bp for 10 tons at 
a velocity of 100 feet per minute. The issue of that journal, March 16, 
contains an illustration of an Otis Double Screw Electric Elevator. 

Powerfrom Railway Circuits.—In the Elec. Eng.,’’ March 13, Mr. Guy 
describes some of the industrial uses of motors in Los Angeles, taking 
their power from street railway circuits; the company supplies in this 
way 240 hp, the greater part of it being for elevators and for ‘cold sto1- 
age plants; a number of other applications are illustrated and described. 

Gas Engine-Dynamo.—The ‘‘Prog. Age.,’’ March 1, abstracts a report 
by Prof. Kennedy of some tests; it includes a table giving the results for 
a number of different loads. 


Electric Cooking and Heating.—‘‘Cassier’s Mag.’’ for March contains 

an illustiated article of a popular nature by Mr. Perry. 
TRACTION. 

Electric Cable Railways.—Dr. Prellet’s article is continued in Lond. 
‘‘Engineering,’’ March 1. A well-illustrated description of the Stanser- 
horn road is given. 

Waterloo & City Electric Railway.—A brief description of the civil 
engineering features of the tunnel for this railway is published in the 
Lond. ‘‘Elec. Eng.,’’ March 1. 





Rail Bonding and Its Bearing on Electrolytic Corrosion.—The communi- 
cation by Mr. Low (see Digest last week) is concluded in the ‘‘St. Ry. 
Gaz.,’’ March 9. It is devoted largely to a description, with illustrations 
of the direct bonding system of Mr. Newberry, which he favors. He 
gives a large number of the advantages of direct bonding; be shows the 
inconsistency of bonding a wi1e to the web of the rail on the grounds 
that the carrying capacity of the rail su:face exposed to the bond wire is 
insufficient and that under the general prevailing conditions the carty- 
ing capacity of such bonding is overestimated by about 20 per cent. ; to 
enable the copper to take a current up to its full capacity, its su face 
contact with the rail should be about six times the area of the wire, 
from which it is obvious that the web is not the proper place to attach 
the bond wires. In conclusion, he b: lieves that the problem of elimi- 
nating electrolytic corrosion is simply one of judicious bonding. 

Canal Boat Haulage.—The Lamb electric cable system is described 
and illustrated inthe ‘‘Elec. Eng.,’’ March 13. Results of recent experi- 
ments are said to have demonstrated that the system is entirely feasible ; 
a motor travels along a suspended cable, exerting a pull on another sim- 
ilar cable, the boat being connected with the motor by means of a haw- 
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ser; it has been shown that the motor can pull a boat around the sharp- 
est curves. The system 1equires no changes in the present methods, 
as the electric motor simply takes the place of the mules; the speed is 
said to be doubled; the cost per boat per mile for horses is given as 18 
to 25 cents, while that for the electric system is said to be 10 to 15 cents. 


Tests of a Small Railway Plant.—A paper by Mr. Smith, read at the 
Montreal meeting (June, 1894) of the Am. Soc Mec. Eng., is published 
in the transactions of that society, vol. 15, 1894. He gives the tabulated 
results in considerable detail, including indicator diagrams of a test 
made on a railway in Detroit in October, 1893. 

Storage Battery Railway and Lighting Plant.—A description of the 
Merrill plant (see Digest, Feb. 9) by Mr. Condict, is given in the ‘‘Eng. 
and Min. Jour.,’’ March 9. Some additional information, including some 
load diagrams, is given in the ‘‘Elec. Eng.,’’ March 13. 

Accumulators in Power Stations.—A description of the plant in 
Zurich, in which accumulators are used to equalize the load on the 
machines, is given in the ‘‘Eng. News,’’ March 14; an abstract of the 
original article was given in the Digest July 28. 

Electric Locomotives.—The ‘‘St. Ry. Gaz.,’’ March 9, reprints from 
‘‘Lippincott’s Magazine’’ for March an article by Mr. Varney describing 
briefly the electric locomotives that have been constructed.in this coun- 
try. 

New York Trolley Rules.—The recommendations of the State Board of 
Railway Commissioners ate given in the ‘‘Elec. Rev.,’’ March 13. 

Beecher Single Rail System,—Some additional information regarding 
this system is given in the ‘‘Elec. Eng.,’’ March 13, including illustra- 
tions of the cars. Each motor car will carry about four tons of accumu- 
latots and will have a 30-hp motor with a 40-in. driving wheel; the 
speed is intended to be 60 miles an hour for five hours, with one charge 
of the battery. 

Monte Salvatore Electric Cable Railway. —The ‘‘St. Ry. Gaz.,’’ March 9, 
abstracts a recent article from Lond. ‘‘Engineering ’’ including two of 
the illustrations. 

Electric Railway Over Niagara Falls,—According to ‘‘Eng. News,’’ 
March 14, a cable tramway located 30 feet above the crest of Niagara 
Falls has been projected; towers will be erected on each side of the 
river and a double set of cables will be run across the Horseshoe Falls, 
from which an electrically operated passenger car will be suspended. 

Binghamton.—An illustrated description of the railway system is 
given in ‘‘Elec. Ind.’’ for March. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Electricity in Mining.—The article of Mr. Corlett mentioned in the 
Digest March 9 is reprinted with the discussion in the Lond. ‘‘Elec. 
Eng.,’’ March 1. The question brought up regarding the lighting of pit 
tops and bottoms 1s discussed by M1. Snell in the ‘‘Lond Elec.,’’ March 
1; he gives some genera! hints regarding the mains, 


Generator Gas Installation in Switzerland.—A few generato1 yas 
installations are briefly de-cribed in the *‘Elec. Zeit.,’’ Feb. 28. One firm 
has recently installed several of over 100-hp each; a gain in the ratio of 
2 to 3 is claimed as compared with steam. 

Profitable Plants jor Small Towns.—A translation in abstract of the 
article mentioned in the Digest last week is given in the Lond. ‘‘Elec. 
Eng..’’ March 1. 

Rules and Regulations for Installation.—The ‘‘Elek. Zeit."’’ Feb. 28, 
gives the proposed rules prepared by the committee of the German 
Union of Electricians; they are also discussed editorially. 

Municipal Electric Lighting of Paris.—‘‘L.’Ind. Elec.,’’ Feb. 25, 
reprints some large tables and detailed data of the expenses for the year 
1893 taken from a recent report by Mr. Tavernier. 

London,-—The Lond. “Elec.'’ Match 1, gives the capital and outrut of a 
number of the Loudon stations, all of which show an increased output 
and a decrease in the ratio of working expenses to 1evenue; all are 
paying a satisfactory dividend. 

Blackburn. —A brief description of the station is published in the 
Lond. ‘‘Elec. Rev.,’’ March 1, the low pressure three-wire system is 
used, 





Statistics of Boston.—Some statistics from a recent report are given in 
‘‘Blec Eng.,’’ March 13. 

Test and Operation of Electric Plants,—The serial by Mr. Armstiong is 
continued in ‘‘Elec. Ind.’’ for March. 

WIRES, WIRING AND CONDUITS. 

Explosions,—The English journals, March 1], continue to record explo- 
sions in electric conduits. The Lond. ‘‘Elec ,’’ March 1, editorially calls 
attention to a somewhat remarkable explanation which was fourd for the 
presence of the spark in districts where stoneware insulators are used; 
verdigris was found on the copper mains anda whitish salt on the insu- 
lators which was found to be nearly pure caustic seda: when water was 
thrown on it flames shot out, showing that pure metallic sodium was 
electrolytically produced which in the presence of water turns into 
caustic soda; under conditions which may, and do exist, particles of 
metallic sodium remain which, in cortact with water will produce the 
flame. The remedy is to abandon that material for the insulators and 
to adopt glass instead as is done in many other places in which plenty 
of gas was found but where no explosions have occurred; the film of 
moisture on the glass insulator can do no more damage than slightly 
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lower the insulation while the other materialJwhen]Jmoist becomes an 
electrolyte. 


_ Underground Wires in Paris.—Mr. Monmerque’s atticle is concluded 
in *‘L,’Eclairage Elec.,’’ Feb. 9 and 16. In his conclusions he expresses 
the belief that in large cities where underground wires are required 
there will soon be a return to the use of armored cables for a double 
electrical and mechanical protection and placed directly in the earth; 
if conduits must be used he recommends glazed earthenwate; he does not 
favor metallic conduits, but if they are obligatory the cables used should 
be of the same kind as those which are intended to be placed directly 1n 
the earth; great attention must be given to ventilation of the conduits. 





Liectric Wiring and the Fire Hazard.—The ‘‘Eng. Mag.’’ for March 
contains an article by Mr. Cabot, in which he discusses the causes of 
electric fires and the means of thei: prevention; he believes that all the 
dangers which have arisen from the use of electricity on metallic cir- 
cuits can be overcome; one of the chief dangers arises from the employ- 
ment of unskilled and incompetent workmen. 


ELECTRO-PHYSICS AND MAGNETISM. 

Atmospheric Electricity.—A Royal Institution lecture by Prof, 
Schuster is abstracted at some length in the Lond. ‘‘Elec. Rev.,’’ March 1, 
including some of the illustiations of the apparatus and curves. To 
explain the modern theory of electric discharge he stretched a piece of 
elastic; the two ends then seemed to be attracted to each other due to 
a stress_between them; he states that it is better to consider: that elec- 
tricity is not a something itself but the manifestation of a something 
between the charged budies which exhibits results of a nature of a 
stress; when the rubber breaks the analogy with a spark is complete; 
that which breaks down cannot be the ether because without air no 
spatk would pass. He showed experiments, the apparatus for which is 
illustrated, to prove that heated air conducts and that electrified air 
discharges a charged body. He discusses the question where the lines 
of force end; balloon and kite experiments have been made to heights 
up to 10,000 and 20,000 feet; electrification apparently vanishes at 12,000 
feet; diurnal vatiations are uniform over the earth; atmospheric 
electrification appears to be connected with, not the amount of watery 
vapor, but the aqueous vapor pressure; he gives a curve connecting 
the volts per cm with the pressure; he intimates that some connection 
may exist between the ultra-violet solar radiation and the amount of 
moisture in the air. Lines of force seem to find their anchorage on 
small masses of matter and dust storms exercise an influence, thus a 
dust storm in upper Egypt seems to reverse the electrical effects in the 
centre of Germany ; waterfalls cause a redistribution for many miles; 
we do not know where the lines of force end in their upper extremities. 
He defines two kinds of thunderstorms; oaks ate frequently struck but 
beeches very seldom, owing probably to the oily matte1; the safest 
course fora human being in a thunderstorm is to get thoroughly wet; 
‘*Pranklin has recorded that he could kill a rat when dry by a lightning 
discharg2, but when wet never.’’ Theories of atmospheric electricity 
are briefly discussed as also the aurora borealis; he shows the impor- 
tance of observations of atmospheric electricity in polar expeditions. 

Experiments with Alternating Currents.—The ‘‘Phil. Mag.’’ for 
March contains a paper by M1. Griffiths. If an alternating current and 
a constant current combined go through the coils of a galvanometer, the 
defection of the needle is greater than that produced by the constant 
current alone; he discusses this phenomenon and describes experiments 
made to investigate it; the action of the needle will vary approximately 
as the square of the alternating current. He offers a hypothesis for the 
phenomenon noticed by Lenard, namely: the resistance of bismuth in a 
strong magnetic field, when measured with an altetnating current and 
a telephone, is greater than when measured with a steady current and a 
galvanometer; he describes experiments with bismuth and spirals, all 
of, which gave negative results; he describes a convenient and satisfac- 
tory arrangement for diminishing the spark on breaking a current. He 
gives a discussion of the behavior of the method of differential winding 
for diminishing the spark on bieaking a circuit; also a theoretical treat- 
ment of the working of the interrupter for high frequencies; he also 
describes the method adopted to compate seif-inductions. 

Production of Cathode Rays.—A paper by Mr. Kowalski from the 
‘Comptes Rendus,’’ vol. 120, page 82, is reprinted in ‘‘L’Keclairage 
Elec.,’’ Feb. 9. He describes experiments to investigate the statement of 
Mr. Goldstein that the rays produced at the cathode form three distinct 
radiations and that the so-called cathode rays are produced in the dark 
spaces of Ciookes. His experiments show that cathode rays have the 
following properties: their production is not limited to the dischaige 
of metallic electrodes through tarefied gases; they are produced wher- 
ever the primary glimmer reaches a considerable intensity, or, in other 
words, wherever the density of the lines of current is sufficiently great; 
the direction of their propagation is that of the lines of current in the 
part where the rays are produced, in the direction from the negative 
to the positive pole. 

Kation.—M1. Waddell in the Lond. ‘‘Elec.,’’ March J, protests against 
spelling the word ‘‘kathion’’; the error arose by a false analogy with 
‘*kathode.”’ \ 

Potential and Current in a Wire Moving in a Field,—A paper from 
the Italian by Mr. Lombardi on the variation of the potential and the 
intensity of the current in an open citcuit moving in a uniform mag- 
netic field is abstracted in ‘‘L’Kelairage Elec.,’? Feb. 16; itis of a 
mathematical nature. 
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Electrostatics.—An article by Mr. Pellat of a mathematical nature on 
‘*Rlectrostatics Not Founded on the Law of Coulomb and the Electric 
Force Acting on the Surface of Separation of Two Dielectrics’’ is begun 
in ‘‘L’Eelairage Elec.,’’ Feb. 16. 

Transmission of Energy between the Sourceand the Conductor.—An 
Academy paper by Mr. Vaschy of a mathematical nature on ‘‘The Loss 
of Transmission of the Energy between the Source and the Conductor 
in the Case of a Permanent Current’’ is abstracted in ‘‘I,’Eclairage 
Elec.,’’ Feb. 9. 


Multiple Resonance of Electric Oscillations.—An article by Mr. 
Strindberg is abstracted briefly in ‘‘L,’Ind, Elec.,’’ Feb. 25, 

Electric Properties of Pure Sulphur.—A Royal Society (London) 
papet by Messrs, Threlfall, Brearley and Allen is abstracted in ‘‘I,’ Eclair- 
age Elec.,’’ Feb, 9. 


Slow Changes in the Permeability of Iron. ~The paper of Mr. Mordey 
(see Digest last week) is concluded in the Lond. ‘‘Elec.’’ and ‘‘Elec. 
Rev.,’’ March 1. The iron of some transformers which showed this 
increase did not return to its original condition after a period of repose, if, 
therefore, repose in some cases prevents the rise, he believes it is 
because the time of use is not long enough to allow of much increase in 
temperature; if only slightly warmed even when caused by magnetiza- 
tion, its permeability remains unaffected; it is possible that continued 
moderate cold may bring the iron back to its original condition o1 even 
permanently increase its permeability, a point which he intends to 
investigate; these slow changes of the hysteresis must not be classed with 
the immediate effect produced by moderate heating of the iron; the 
inciease in hysteresis may have an impoitant influence in the reliability 
of measuring instruments having iron portions magnetized by alternat- 
ing currents, as the constants may gradually fall. He gives the conclu- 
sions of his tests, all of which were given in fullin the Digest Jan. 12, in 
which, however, an error appeared. No. 5 should read, ‘‘it 1s not pro- 
duced when the iron is not allowed to rise more than a few degrees 
above the ordinary temperature.’’ In an appendix he shows the effects 
of pressure without heat; the loss in a transformer was measured after 
which it was subjected to a pressure of about 1,500 pounds per sq. in. 
perpendicular to the laminz,when the loss was found to have increased 
21 per cent. ; after 30 days’ continued subjection to this pressure the loss 
remained practically unchanged; on removing the pressure the loss was 
the same as before the pressure was applied; without heat, therefore, 
pressures up to this limit produced no permanent effect; the dectease 
in permeability due to continued heating is not to be accounted for by 
hardening ptoduced by pressure; the hardening which takes place at 
these low temperatures is apparently similar to that which takes place 
in iron when heated and suddenly cooled. ‘Tests are being made to 
find the effect of heat combised with pressure. In another appendix 
he gives the results of a test with a transformer heated in an oven, show- 
ing a considerable increase in hysteresis loss. 


Propagation of Magnetization.—The paper by Messrs. Hopkinson and 
Wilson which was abstracted in the Digest last week is concluded in the 
Lond. ‘‘Elec.,’? March 1, consisting almost entirely of numerous large 
tables, curves and illustrations of the appatatus. It deals with alternating 
currents of periodic times varying from 4 to 80 seconds; it does not admit 
of being abstracted. In summarizing their results they point out the 
marked effect of a change of frequency on the average induction per 
unit area of the innermost coii when dealing with comparatively small 
maximum inductions; the maximum force per linearcm. due to the 
currents in the coil is 4.8, but the average induction per sq. em. of the 
innermost coil was reduced from 7,690 to 1,630 by a change of frequency 
from ,; to 7; but this was not the case on the higher portion of the 
induction curve; with 500 periods per second only the outside layers 
of the 1 mm wire were really useful; the ergs dissipated per cycle 
per cb. cm. were 26,000 by induced currents and about 17,000 by mag- 
netic hysteresis, which shows that when the wires in armature cores 
are of an orde: of 1 mm or 2 mm diameter the loss by induced currents 
would be but small as compared with the loss by hysteresis, assuming 
the wires to be perfectly insulated.s They infer that the ordinary prac- 
tice of making transformer plates about 4% mm. thick and plates of 
armature cores 1mm thick is not far wrong; not much is lost by local 
currents and the plates could not be made much thicker without loss, 


Electromagnetic Stress,—The ‘*Phil. Mag.’’ for March contains a paper 
by Mr. Jones in which he describes experiments to determine the true 
relation between electromagnetic stress, or lifting power per unit area 
of magnets, and magnetization; he reviews the numerous experiments 
made by others and describes in detail those made by himself; they 
were made to realize as closely as possible the conditions under which 
the results could best be compared with Maxwell’s theory; the iron was 
in the form of an ellipsoid of revolution cut into two halves; the 
results are given in tables and curves and agree with Maxwell’s theory 
to % per cent. for inductions up to 19,000 units; the curve connecting the 
induction with the square root of the number of grammes supported is 
a straight line; the present method is said to have great advantages 
over the ballistic, iu which the weights for the same induction some- 
times differ 20 per cent. ; he concludes that any apparatus of the Thomp- 
son permeameter type may therefore be used for accurate measurements 
of magnetic induction in uniformly magnetized bars, the essential con- 
ditions being that the contact surfaces ate plane, that the upper bar can 
be accurately adjusted and rigidly fixed and that the contact surfaces 
are as nearly as possible flush with the end of the magnetizing coils; 
the lower bar must also be guided. 
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Influence of Temperature on the Pull of Permanent Magnets.—An 
abstract, including the table of values of the tests of Mr. Pictet, men- 
tioned in the Digest last week, is published in the Lond. ‘‘Blec. Eng.,”’ 
March 1, 

Magnetization Curves.—In Lond. ‘‘Engineering,’’ March 1, Mr. 
Jenkin calls attention to a supposed error in the Hadfield curves men- 
tioned in the Digest last week and gives some others (now somewhat 
old) for Crewe cast steel. 

Magnetism and Chemical Reactions, E. M. F. of Magnetization.—A 
paper by M1. Hurmuzescu is published in ‘‘L’Eclairage Elec.,’’ Feb. 
9 and 16; he gives a history of the subject and the results of ‘some 
recent expetiments. ‘‘L,’Ind. Blec.,’’ Feb. 25, contains some remarks 
of Mr. Janet regarding the paper of this author which was abstracted in 
the Digest, Jan. 19. 

Magnetic Permeability for Rapid Electrical Oscillation.—In the 
‘*Phil. Mag.’’ for March Mr. St. John gives a correction of an erro: in 
his recent article abstracted from the Digest Nov. 24. 





Multiple Resonance.—A paper by Mr. Bjerknes from the ‘‘Ann. Phys. u. 
Chem.,’’ No. 1, 1895, 'is briefly abstracted in the ‘‘Amer. Jour. Sci.’’ for 
March. in connection with the subject of the apparent diffraction of 
electric waves, he points out that there is an important difference 
between interferences of light waves and that of electrical waves; what 
may seem to be spectral dispetsion may be only the multiple reso- 
nance of the instrument. H 

Animal Electricity, —The third and concluding part of a long article by 
Prof. Thurston, published 1n the ‘‘Jour. Frank. Inst.’’ for March, on 
‘‘The Animal as a Prime Mover,’’ is devoted largely to the subject of 
electiicity in animals, and its generation; he refers also to the very 
efficient production of light by animals. The statement in the Digest 
last week, under the heading, ‘‘The Animal as a Machine,’’ appears to 
be due to this writer. 

Action at a Distance,.—‘‘Elec. Power’’ for March contains a short, 
popula: article by Mr. Osterberg in which he shows how the theory of 
action at a distance developed and how Faraday, Maxwell and Hertz 
disproved the same. 

42 Minimum Temperature of Visibility.—The recent paper of Mr. Gray is 
abstracted at some length in the ‘‘Amer. Jour. Sci.’’ for March. 

Hysteresis, —The discussion on the subject, by Mr. Hartison, is con- 
tinued in the ‘‘Elec. Age,’’ Match 9 and 16. 


Argon,—An editorial from the ‘Lond. Elec. Rev.,’’ on this new con- 
stituent of the atmosphere, is reprinted in the ‘‘Elec. Rev.,’’ March 13. 


ELECTRO-CHEMISTRY AND BATTERIES. 

Borchers’ Battery.—The Lond. ‘‘Elec.,’’ Match 1, contains a communi- 
cation by Mr. Rhodin. He claims that proof is not needed to show 
that the energy cannot be derived from the oxidation of carbon mon- 
oxide; the positive or energy developing elements must have the char- 
acte: of the cathion of an electrically decomposed electrolyte; the most 
characteristic propetty of a cathion is that it is able to combine with 
hydroxyle to a basic hydrate or replace hydrogen in a negative hydro- 
gen combination forming a salt; carbon monoxide does not enter 
directly in combination with water but can be made to do so indirectly, 
the result being formic acid HOCOH. It is also certain that a com- 
pound cathion must be of a chemically unstable character and in most 
cases of only a hypothetical existence; carbon monoxide, CO, has all 
the properties of an exceedingly well balanced chemical compound; it 
has the characteristic of negative radicals generally and whenever it 
enters a positive radical the properties of these radicals depend upon 
another element than carbon, generally nitrogen; the only other class 
of CO compounds known are non-electrolytes; CO has the characteristic 
of an anion and it therefore cannot be used directly as a current devel- 
oper, but this does not exclude the possibility of utilizing its reducing 
power for teviving the cathode. According to his opinion the eneigy 
in the Borcnets cell is due to the oxidation of copper; the cathode is 
constantly supplied with fresh copper by the reduction of the oxy- 
chloride of copper by means of the compound of cuprous chloride and 
carbon monoxide; the difference between the combination heats; under 
these conditions the copper cathode might even increase in weight. 

Compressing and Shaping Electrolytically Deposited Metals.—The 
Lond. ‘‘Elec. Rev.,’’ March 1, abstracts a recent article by Mr. Langbein 
from the ‘‘Zeit. f. Elect. u. Electrochem.,’’ 1894, page 161. It is for the 
purpose of producing articles on surfaces of revolution; the core is 
made of clay, shaped to any required form, after which it is baked and 
rolled under pressure; after rendering the surface conducting it is placed 
in the bath where it is kept rolling, pressure being applied to it to any 
desired extent. It is stated that the metal thus obtained is exceedingly 
tough and resisting; the process is claimed to have superior advantages 
over the somewhat similar Elmore process, one of which is that much 
more wo1k can be done in the same space and the objects may have any 
profile. 

Accumulators with Powdered Lead,—A translation of the article, men- 
tioned in the Digest last week, is given with the illustrations and data 
in the Lond. ‘‘Elec. Eng.,’’ March 1, 

Diaphragm.—According to ‘‘L’Eclairage Elec.,’’ Feb. 9, Mr. Kellner 
uses soap as a porous diaphragm in the electrolysis of alkaline chloride. 





Metallurgy of Gold —The ‘‘Prog. Age,’’ Feb. 15, desctibes what is 
termed a very promising process, which has recently been introduced 
and which is claimed to avoid the great waste that often takes place, 
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especially in obtaining the finer particles of gold; it appears that the 
material is treated with a solution of cyanide of potassium, the solution 
being treated in an electrolytic cell having a positive plate of lead and 
a negative plate of mercury, the gold being gathered on strips of copper 
connected with the mercury; the extraction is not complete and the 
solution is used over and over again; it is stated that by this process a 
capacity of handling 10,000 tons of pulp per month will cost but two 
dollars per ton. (In this connection, attention may be called to an 
article in the ‘‘Eng. and Min. Jour.,’’ Feb. 23, pointing out an advan- 
tage in using bromide of cyanogen.) 

Nickeling Baths.—‘‘Elec. Ind.’’ for March publishes the formulas of 
a number of good baths, from a German journal. 


Storage Batteries and Their Construction.—A serial by Mr. Pumpelly 
is begun in ‘‘Elec. Ind.’’ for March; the present portion is introductory. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Electrostatic Capacity of Coils.—An Academy paper by Mr. Cauto is 
abstracted in ‘‘I,’Ind. Elec.,’’ Feb. 25; he discusses the electrostatic 
capacities of coils and their influence in the measurement of coefficients 
of induction by means of the Wheatstone bridge. Coils with bifilar 
windings have a negligible self-induction but a capacity which 
increases rapidly with the length of the wire and which in some cases 
may be considerable; he suggests a method for reducing this capacity 
and has obtained excellent results; it consists in winding the layers 
alternately, always starting from the same end by bringing the wire 
back, longitudinally, for each layer; this gives better results than the 
winding proposed by Chaperon; as ordinarily wound the capacity 
became considerable and as the measurement really gives the difference 
between the self-induction and the capacity, one can obtain a negative 
self-induction; the effects of the capacity are negligible in measure- 
ments made with the ordinary Wheatstone bridge, but they are of 
importance in measuring coils having small inductance with high 
resistance. 

Instrument for Measuring Inductances, Capacities and Polarizing 
Resistances.—A description of the present improved form of Profs. 
Ayrton and Perry’s secohmmeter, as now made by Nalder, is published 
in the Lond. ‘‘Elec.’’ and ‘‘Elec. Rev.,’’ Match 1, the former containing 
also a diagram of the connections, 


The Clark Cell When Producing a Current.—Mr. Threlfall, in a com- 
munication to the ‘‘Phil. Mag.’’ fur March, takes exception to some of 
the statements made by Mr. Skinner in the article which was abstracted 
in the Digest Oct. 20; he considers that Mr. Skinner’s unconditioned 
statement of his conclusion appeats somewhat inadequate. 

Differential Electrometer.—The paper from the Italian by Mr. Arno on 
the use of the quadrant electrometer as a differential instrument is 
abstracted with an illustration showing the connections, in ‘‘I,’Eclair- 
age Elec.,’’ Feb. 16. 

Idiostatic Electrometer.—A new and very sensitive type by Mr. Righi 
is described and illustrated in ‘‘L’Eclairage Elec.,’’ Feb. 9. 

Demonstration Apparatus for Thermo-Electric Currents.—An illus- 
trated description of the apparatus of Mr. Guillaume which was 
desciibed in the Digest Dec. 22 is reprinted from ‘‘La Nature’’ in the 
Lond. ‘‘Elec. Rev.,’’ Feb. 22. 

Llectrochemical Curve Tracer.—A repiint of the greater patt of the 
article mentioned in the Digest March 9 is published in ‘‘L’Eclairage 
Elec.,’’ Feb. 9. 

Measurement of the Magnetic Properties of Iron.—A Royal Society 
(London) paper by Mr. Gray is abstracted in ‘‘L’#clairage Elec.,’’ 
Feb. 9. 

Measuring the Armature Loss and Efficiency of Motors and Gene- 
rators.—The ‘‘Elec. Zeit.,’’ Feb. 28, contains a long reply by Mr. Grau 
in reply to a recent criticism of Mt. Lenz (see Digest, Match 9). He 
claims that the statements are not correct; the error in his formula is 
not more than 1 per cent. 

Measuring the Specific Resistance of Pure Copper.—A Royal Society 
(London) paper of Messrs. Swan and Rhodin is abstracted in ‘‘L’Eclair- 
age Elec.,’’ Feb. 9. 





Measuring Eddy Current and Hysteresis Losses in Direct Current 
Armatures.—‘‘El'ty.,’? March 13, contains an article by Mr. Peirce, in 
which he describes a method in which the common sources of error do 
not exist and which has other advantages. The machine to be measured 
is driven directly by a motor, a series motor being preferred ; the E.M.F. 
applied to the driving motor is varied until the speed of the driven 
armature is steady and the desired amount, the magnetization of the 
driven machine being zero; the current and voltage of the motor arte 
then measured; a current is then sent through the magnetizing coils of 
the driven machine and an E, M. F. is applied to the armature of the 
driven machine slightly greater than and opposite to the E. M. F. gen- 
erated by it until the current through the armature drives it as a motor 
and exerts just torque enough to balance the hysteresis and eddy current 
losses, leaving the driving motor to furnish the balance of the power, 
which will then evidently be exactly the same as in the first test; under 
these conditions the input into the driven armature is equal to the eddy 
current and hysteresis losses, plus the resistance loss in the armature 
windings, which latter can readily be subtracted. The process is 
repeated for any other degrees of magnetization ; in this method the loads 
and speeds are the same in all the tests and therefore the other losses 
of all descriptions are constant. A few hints are added, one of which 
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is that a direct reading tachometer or other centrifugal indicator should 
pe used instead of a speed counter, as it is important to know the 
speed at any instant; the machine must be running steadily at that” 
speed and the measurements must therefore not be made while the 
speed is increasing or diminishing. It is sometimes of an advantage 
to inctease the E. M. F. of the supply circuit to the motor and insert a 
resistance in the armature ciicuit, so that the drop in this resistance is 
about the same as that through the motor; under these conditions the 
difference between the applied and the counter E. M. Fs. is consider- 
able and slight variations in the former have a coirespondingly slight 
effect on the current. (He appears to assume that the friction loss is 
constant with and without excitation, the correctness of which assump- 
tion may be questionable; it appears that any change in the friction loss 
weuld, in this method, be credited to the losses which are being 
measured. ) 

Calculation and Measure of Small Inductances.—The ‘‘Amer, Jour. 
Se.’’ for February calls attention to a paper by Mr. Wien 1n the ‘‘Anu. 
Phys. u. Chem.,’’ No. 13, 1894, in which he discusses the calculation 
and the experimental determination of the induction coefficients of 
oscillators and resonators, such as are used in the study of electric waves. 

Influence Machine.—A large illustration of the Morton-Wimshurst- 
Holtz machine for therapeutical use is given in the ‘‘Elec. Age,’’ 
March 16. 

TELEGRAPHY, TELEPHONY AND SIGNALS. 

Portable Telephone Apparatus.— A brief description is given in the 
Lond. ‘‘Elec. Eng.,’’ March 1, of the apparatus of Mr. Berliner consisting 
of a portable telephone set used in Germany, intended to be connected 
with telegraph wires on open tracks in order that conversation may be 
had with the next railway station; telephonic communication is carried 
on without disturbing the Morse signals. 

Electric Light Signalsin War.—'‘L’Eclairage Elec.,’’ Feb. 9, contains 
an article by Mr. Marcillac. 





Signaling Weather Predictions by Search Light.—The system to be used 
from the tower of the Auditorium in Chicago is described in the ‘‘West. 
El.,’’ March 16, illustrations being given of the tower, search light and 
the switchboard; the towe1 is 280 feet above the pavement and it is 
believed that the signals can be conveyed over the area of a ciicle forty 
miles in radius, the population within which is 3,000,000; a solid beam 
of white light will indicate a cold wave, or frost in spring or fall; a solid 
ted beam will give a warning of a marine storm; a beam half white 
and half red will indicate a storm with high westerly winds; the beam 
will travel slowly around the horizon. 

international Cable Code,—The new code of the Inteinational Telegraph 
Convention is discussed briefly in the ‘‘Teleg. Age,’’ March 1. 

Telephone Service in Europe and America.—Some remarks by Gen. 
Tracy made befo1e the New York legislature are given in the ‘‘Elec. 
Rev.,’’ March 13. 


Base Ball Games.—A method of reproducing a game at a distance 
electrically is described and illustrated in the ‘‘Elec. Age,’’ March 9. 


MISCELLANEOUS. 


Electric Currents in the Living Body.—A London Institution pape: 
by Prof. Horsley is 1eprinted in the Lond. ‘‘Elec. Rev.,’’ Maich 1; it is 
well worth reading by those interested in this subject. He points out 
what is actually known concerning such currents, shows some experi- 
ments and points out the false ideas which are made the foundation of 
so much fraudulent quackery. The first part is somewhat elementary; he 
shows that there is no electrical difference between one part of an unin- 
juied cord or muscle and another, but if injured by cutting, the injured 
part is negative to the uninjured, there being a constant difference of 
potential between the two surfaces which is commonly called the ‘‘rest- 
ing difference’’ and it is always present where a portion of a living 
tissue is dead. A nerve impulse travels at the rate of about forty 
miles an hour, but beyond that, nothing more is known about nervous 
energy; when the nervous energy passes along a nerve or arrives at a 
muscle it causes a wave of contraction, both being accompanied bya 
change in the electiical state of the tissue, the small curient produced 
having an opposite direction to that of the resting difference; nerve 
impulses ate not electrical,to illustrate which he makes an analogy with 
the successive fall of a row of bricks. He points out the discovery of 
DuBois Raymond, discusses it, and describes some interesting experi- 
ments made by himself exemplifying among other things the method in 
which the brain sends out discharges in an epileptic convulsion. The 
claim made by quacks that electricity is life, he entitles as an ‘‘impos- 
ture promulgated for the purpose of extracting money from the igno- 
rant ;’’ he shows when currents do and do not exist in the body, stating 
that they cannot be influenced in any way by the passage of currents 
from the outside. He points out the legitimate use of electricity in med- 
icine; in diagnosis, currents are used to find whether muscles and 
nerves ate in their natural condition; regarding its use as a tieatment 
very little is known; it is used to stimulate the function of activity of 
muscles o1 nerves and sometimes quite empirically and arbitrarily, with 
the intention of bringing about chemical changes in the tissues in order 
to encourage the natural chemical processes; there is no scientific evi- 
dence whatever proving that there is any quantitative acceleration or 
increase iu the tissue changes in the manne: indicated, although 
unquestionably improvement occurs; owing to the resistance of the 
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skin currents ofa certain strength must be used and they cannot possibly 
be developed from the so-called belts or other appliances of the char- 
latan. 

Educational.—A communication by Prof. Foster on ‘‘Direct Reading 
Instruments and the Teaching of Physics’’ is contained in the Lond. 
‘*Blec.,’’? March 1, forming part of the discussion which has heen going 
on for some time in that journal. The purpose with which an experi- 
ment is performed should be the guide, it makes a great difference 
whether the purpose is to add to the stock of existing scientific knowledge 
or to increase the private stock of knowledge of the student; the chief 
ground for criticism of the paper of Prof. Ayrton (see Digest Jan. 12, 26, 
Feb. 2, 16, Match 2) is afforded by its title; be does not approve of call- 
ing it a ‘‘determination.’’ In his laboratory the students continually 
niake various absolute determinations in terms of the fundamental units, 
and he believes that even a rough result is of a greater educational 
value than a more accurate one obtained with the aid of direct reading 
instfuments; students should rely on themselves tather than upon the 
accuracy of their instruments and he therefore believes that they should 
start as nea1 to the foundation as practicable with a sparing allowance 
of ‘‘instrumental short cuts;’’ in most cases, getting them to make 
apparatus leads to nothing but waste of time and material. 

Insulating Material.—The ‘‘l,’Elec.’’ of March 2 gives the following 
formula by Mr. Gentzch from the ‘‘Rev. Industrielle’’: ozokerite, 50 
parts; yellow amber, 45 parts; asphalt, 5 parts; the mixture is heated to 
a temperature of 400 degrees C. until the volatile products cease to be 
disengaged. * The residue will be black, having the consistency of wax 
and can be used alone or mixed with other insulating compounds, for 
forming the insulation of cables; it is sufficiently plastic for insulating 
wires. 

India Rubber.—A 1ecent paper by Mr. Lybowski on ‘‘Caoutchouc, Its 
Culture, Its Production, Its Diminutiun and Its Culture in Congo,’’ is 
abstracted briefly in ‘‘L’Ind. Elec.,’’ Feb. 25. 

Coating for Acid Tanks.—Some formulas for coating the insides of 
tanks containing acids are given in ‘‘L’Elec.,’’ March 2. 

Titanium.—The process of Mr. Moissan for the preparation of this 
element in a nearly pure state with the aid of the electiic furnace is 
described briefly in *‘Lond. Engineering,’’ March 1; be obtains a carbide 
of titanium free from nitrogen which is then fused with titanic acid. 





Calcic-Carbide and Acetylene.—A portion of the lecture by Prof. Lewes, 
abstracted in Digest Feb. 16, is published in the ‘‘Jour. Frank. Inst.’’ 
for March. p 

Action of Electric Current on Fused Sulphurets.—The French Academy 
paper, by Mr. Garnier, abstracted in Digest March 9, is translated in 
the ‘‘Eng. and Min. Jour.,’’ March 9. 

Lightning Freaks,—The curious effect of a lightning stroke described 
in the Digest Dec. 22 is illustrated in the ‘‘Elec. Rev.’’ of March 13. 


New Books. 

PHYSICS FOR UNIVERSITY STUDENTS. By Henry S. Carhart, LL.D., 
Professo1 of Physics in the University of Michigan. Part I. Mechan- 
ics, Sound and Light. Boston: Allyn & Bacom — pages, — illustra- 
tions. Price, $1.50. 


The aim and purpose of this work is well stated in the preface. It is 
intended to be used in conjunction with lecture courses, to furnish to 
the student close and accurate statements of principles, with the de- 
ductions, mathematical demonstrations, etc., which he finds difficulty in 
following when they are given in lectures only; detailed descriptions of 
apparatus and experiments are, therefore, omitted. Illustrations of 
apparatus, where given at all, are in diagrammatic form, and where 
experiments ate introduced, only essential characteristics are described. 

This is as it should be, as the student needs to have before him, where 
he can refer to and study them, the general principles of the science, 
while a clear idea of apparatus and a full appreciation of the teaching 
of experimental demonstrations can only be obtained by at least witness- 
ing the performance of the experiments. The use of a textbook such as 
that under review will prove an invaluable aid both to the student and 
the instructor. The general purpose of the work. is well carried out. 
The topics are well chosen and the space given to each is well propor- 
tioned. It may seeni that too much space is given to harmonic motion, 
but, as the author well says in the preface, its importance in the study 
of several branches of physics renders a thorough knowledge of it imper- 
ative. Jn short, the reviewer finds in the work very much to commend 
and very little to criticise. 

In Art. 18 the printer makes Motions, etc., ‘‘definite’’ instead of 
‘*directed'’ quantities. On page 63 the author seems to imply that there 
is an inherent difference between potential and kinetic energy as regaids 
availability. In the best turbine wheels the potential energy of a head 
of water is first converted into kinetic eneigy of water at a high velocity, 
which is reconverted into mechanical energy with a loss of less than 
10 per cent. in the double conversion, which is as well as could be done 
through an overshot wheel where the energy does not appear in the 
kinetic form at all. Or page 155 it is stated that ‘‘for purposes of giaph- 
ical illustration it may be supposed that the vibrations are at right 
angles to the motions of the wave, since in no other way can a curve be 
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made todo duty in exhibiting the phenomenon of wave motion in 
sound.’’ The reviewer had always considered that the co-ordinates of a 
curve merely represented the relation between the magnitudes of two 
dependent quantities without regard to direction, even if the quantities 
were directed quantities. 

The reviewer does not see the propriety of combining the two equa- 
tions as is done on the same page, 155; at least it is not clear what the 
resulting equation 

gee 
y=asin ne '% 
represents. If it be assumed that the particle at the oxygen 1s at its 
position of equilibrium and moving in the positive direction, then a 
proper combination of the two equations will give 
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as the displacement of a particle at distance x. 
Teachers of physics will welcome the second part of the work. 


WITH REGARD TO ELECTRIC INSTALLATIONS. 
234 pages. Price $5. 


GENERAL INFORMATION 
Berlin: Allgemeine Elektricitats Gesellschaft. 


The Allgemeine Elektricitats Gesellschaft, of Berlin, bas issued a 
unique publication, consisting in part of a technical treatise and in 
pait of a trade catalogue. 

The book is 9x12 inches in size, beautifully printed on handsome 
paper, and elegantly bound in white celluloid, reminding the reader 
rather of an edition de luxe of some literary production than of a trade 
catalogue, or even an ambitious technical work. 

The inside covers and facing pages give three fairly good maps: one 
of Germany and adjacent countries, one of Europe, and the third a 
double-page commercial chart of the world, all by Jul. Straube, the 
celebrated caitographer. Next following the title page is an elaborate 
frontispiece, lithographed in colors, showing the Allgemeine offices and 
principal works. 

The technical portion of the book considers, under the head of 
‘‘Synopsis of Electric Lighting Projects,’’ methods and data for ascer- 
taining the requisite illumination for rooms of different sizes and under 
various conditions. Sketches and suggestions are alsu presented for the 
guidance of the engineer in installing accumulators, boilers, engines, 
etc. The table giving the efficiency of a 60-cell accumulator battery is 
1ather obscure. The term ‘‘Number of Cells’’ might be advantageously 
changed to ‘‘Cell Numbers’’ or ‘‘Type of Cell,’’ since it refers to the 
identification number given each cell, and not to the total number of 
cells in use, as would at first appear. The arrangement of steam and 
gas engines shown in plan and elevation does not radically differ from 
the American practice, and would not be found particularly instructive 
by the average electric light engineer of this country. 

Under the succeeding head of ‘‘Directions for Preparing Approximate 
Estimates’’ is presented a schedule giving the approximate cost of 
boileis, steam and gas engines, dynamos, motors, accumulators, etc. 
The prices given on the electrical equipment seem rather lower than 
current figures on this side, while, on the other hand, prices of boilers 
and engines are higher than in America. 

Following this are estimates of the cost of installing and operating 
electrical plants, a synopsis of practical units, sinking fund, and interest 
tables, and a schedule of freight rates between Hamburg azd all the 
principal ports of America, Europe, Australia, Asia and Africa. 

The catalogue portion of the book is exceedingly comprehensive in its 
scope, embracing almost every device used in electric lighting. A com- 
mendable feature is a preface to every subject, presenting information 
re zarding the function and principle of each piece of apparatus. This ele- 
vates the catalogue section to the dignity of at least an elementary tech- 
nical treatise, and is thoroughly novel in a book of the kind. The 
illustrations a1e copious and well executed. 


AMERICAN STREET RAILWAY INVESTMENTS. Published annually for 
the use of Bankers, Brokers, Capitalists, Investors and Street Rail- 
way Companies. New York: The Street Railway Publishing Com- 
pany. 216 pages, including 24 maps. Price, $5.00, 

The aim of this compilation is to furnish some basis for calculating 
the market value of the stocks and bonds of street railway companies, 
The rapid development of the street railway in the last ten years, and 
the demand for money to construct and operate the large plants used in 
connection with the more important street railway systems, have given 
rise to the necessity for having at hand the physical details of the cities 
in which the street railways are located, as well as the latest informa- 
tion regarding the condition of the properties themselves. This work 
presents all these details in a classified form for nearly or quite 1,000 
different street 1ailway companies. The more important systems are 
accompanied by maps. Considering that the work is the first of its 
special character in the field, and the difficulty of obtaining info:mation 
of this kind which has always been more or less carefully withheld 
from the public, this book contains an immense amount of valuable 
infotmation, and should piove very useful to investors in street railway 
securities. It is the intention to issue the work annually on the 15th of 
March. 
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The Electrical Industries of St. Louis. 

The annual report of the secretary of the Merchants’ Exchange, of 
St. Louis, contains an interesting account of the electrical. industries of 
that city by Mr. William H. Bryan, fromm which we extract the fullowing: 

The arc lighting of St. Louis is done by four companies, who operate 
about 4,500 lights of a nominal capacity of 2,000 candles each. The 
incandescent lighting is done by three companies, which now have 
approximately 175,000 lights connected. The electrical equipment of 
these several stations aggregate 20,000 hp. The service extends over 
the entire city and as fat west as Kirkwood. The year 1895 will see 
extensive enlargements made, both to the plants and distribution sys- 
tems. The most important advancement to be expected in the imme- 
diate future is the placing of the major pait of the wiring under ground, 
which consummation it is expected will be reached within the next 
twelvemonth. 

Three companies distribute an aggregate of about 4,000 hp throughout 
the city. Electricity has displaced steam in hundreds of small manu- 
facturing establishments, and has recently come into quite extensive 
use for elevator service in tall buildings. 

It is in connection with street railways, however, that electricity has 
met its widest field of work in St. Louis. Nine companies, capitalized 
at about $17,000,000, operate some 275 miles of single track, running 500 
motor cars, with 20,000 hp of electrical equipment, and 600 trailers. 
There are eight power houses, with a total electrical equipment of 
about 23,000 hp ‘These lines carried 65,000,000 in 1894, a gain of about 
8 per cent. over 1893. During 1894 steam and electrical apparatus of 
8,500 hp, valued at $800,000, and 33 miles of single track have been 
added. The electric railway companies employ about 4,000 men 1egu- 
larly. Considerable extensions will be made during the coming year, 
and a number of suburban electric roads, connecting with existing down- 
town lines, will probably be built. 

St. Louis has always been a centre of the carbon industry, while the 
manufacture of incandescent lamps has also grown to be large and 
important. Recently the manufacture of alternating current motors, 
fans and converters has been taken up, and is being actively pushed. 
Five large supply houses furnish electrical material and equipment. 
The capital invested is in the neighborhood of $125,000, and they did a 
gross business of about $500,000 during 1894, being just about the same 
as was done in 1893. These companies carry a stock valued at about 
$125,000, and the territory covered includes the entire Southwest. 


Electric Lighting in London. 


The recent financial returns of the companies supplying electricity in 
London -exhibit the same marked improvement as the records of 
previous years. Dividends aie being paid where none had been paid 
before, and in other cases have been increased, and with a growing out- 
put there is au equally healthy decline in the cost per Board of Trade 
unit sold. 


New ‘* Iron-Clad’’ Ammeters and Voltmeters. 


Recognizing the demand that exists for a moderate priced, well made, 
and fairly accurate line of ammeters and voltmeters of neat appearance 
fo1 switchboard use, Messrs. Elmer G. Willyoung & Company, of Phila- 
delphia, have brought out the instrument illustrated in the accompany- 
ing figures. Work on this instrument has been going on for a number of 
months and a large number of experiments have been made in order 
that the best results might be secured. 

These instruments are of the circular pattern with faces 6 inches in 
diameter, and the working parts are enclosed in handsome nickel plated 
cases of bold design. They ate of the soft iron type, controlled by grav- 
ity—no springs or permanent magnets being used; the indications are thus 
permanently reliable ard unchanging. The proportions of the soft iron 
parts have been carefully worked out experimentally so that the error 
due to ‘‘residual’’ magnetism is exceedingly slight. The scales are 
drawn upon white enameled metal and each instrument is individually 
calibrated by comparison with an accurate standard. In the ammeteis 
the scale divisions begin at about 10 per cent. of the maximum range 
and are, for the rest of the scale, practically uniform throughout. In the 
voltmeters the first half of the scale is entirely suppressed, while the 
remaining divisions are spread out so as to have as large a value as pos- 
sitle at and about the normal voltage. . 

The cases being of iron the instruments are not affected by neighbor- 
ing magnetic fields and currents, but are ‘‘iron clad’’ in the best sense of 
the word, and it is claimed that two instruments can be mounted very 
close to each other upon a switchboard without one disturbing the indi- 
cations of the other. These cases are made with very tight joints which 
ate closed on the inside with a composition cement so that the instru- 
ments are practically dust proof and water proof. 

The connections, as shown in Fig. 2, are all made at the back of the 
switchboard, there being «absolutely no projections of any kind on the 
front of the instrument to mat its symmetrical appearance. In the case 
of voltmeters these back lugs are brass spindles with double nuts for 
clamping the connecting wires. In the ammeters the lugs are very 
massive and carry at their ends similarly massive terminal lugs clamped 
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on by heavy nuts, and bored out to receive the main leads, which are 
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soldered in. 

These instruments ate made for both direct and alternating currents, 
the alternating current instruments being calibrated for the particular 
frequency desited. ‘The indications are guaranteed accurate within ‘ess 
than 2 per cent. maximum error. 

Preparations are now being made for the manufacture of this same 
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style of instrument with cases 9 inches in diameter for use in large cen- 
tral stations; it is expected that these 9-inch instruments will be ready 
about the middle of April. 

An especially noteworthy feature of the ‘‘iron-clad’’ instruments is the 
exceedingly high insulation which has been attained. This is accom- 
plished by the use of plenty of hard rubber, and the instruments are 
guaranteed perfectly satisfactory on circuits of two and three thousand 
volts. 





The Acme Telephone. 


The accompanying cut illustrates the Acme telephone, now being 
placed upon the market by S. L. Simpson, 44 Broadway, New York, for 
which{the claim‘is’made of great simplicity 
united with high efficiency and perfect 
workmanship. The contacts are con- 
trolled by gravity, thereby doing away 
with adjusting screws and insuring reliable 
action at all times. The electrodes are 
mounted on an arm which can be simply 
adjusted by the user at his convenience. 

The automatic switch consists of a 
plug or pin attached to the small 





‘*‘ACMR”’ TRLEPHONE. 


end of the receiver, which, when inserted in an appropriate opening in 
the magneto case, cuts out the transmitter and cuts in the bell; when 
the plug is removed in taking down the 1eceiver the 1everse contacts are 
made. No spiral springs or pivoted parts to be bridged form part of the 
mechanism. 

The transmitter is of the battery type, and the efficiency of this and 
the receiver can be judged from the fact that a whisper is audible over 
a 1,000-mile line, and ordinaty speech can be heard distinctly three feet 
from the mouthpiece of the receiver. 
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Steam Separator. 


The steam separator we illustrate below, made by Charles D. Mosher, 
1 Broadway, New York, is based upon the principle of separating the 
moisture from the steam by centrifugal motion. As will be seen by 
reference to the cut, the separator consists of a section of the main steam 
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pipe, having secured within it a helical surface, situated above a cham- 
ber into which the entrained water is thrown by centrifugal action. The 
bottom of the steam conduit is of spiral form with one lip below the 
other as shown in the cut on the left, thus forming a slot through which 
any water carried by the steam is thrown into the chamber below, as 
indicated by the arrows. 

It will be seen that the steam is acted on many times in passing the 
length of the helix, as at each convolution the entire mass of steam and 
water passes over the slot, and being in rotary motion, any water pres- 
ent tends to separate, and is delivered into the chamber; the steam is 
thus not only continuously being acted upon, but at each convolution 
the outer layer of moisture of the revolving cylinder of steam is shaved 
off by the projecting lip and deposited in the chamber, where it is posi- 
tively isolated from the currents of steam. The final separation does not 
occu in the body of the chamber through which the steam passe; on its 
way to the engine, and as the steam current is never again brought 
into contact with the moisture from the moment of separation, there 
is no possibility of it being again picked up and carried onward to the 
engine. 

This separator is also constructed without the large receiving chamber 
shown, in which form it is especially convenient for the separation of 
oil from exhaust steam, occupying no more space than the exhaust pipe 





STEAM SEPARATOR, 


and its flanges. On account of its compact form it lends itself admirably 
for use as the connecting pipe between the various receivers of com- 
pound, triple or multiple expansion engines in general, thereby enabling 
a notable increase in the working efficiency of the steam to be secured. 

One of the special uses to which this separator has been applied with 
unusually satisfactory results is that of separating oil from ammonia 
in refrigerating plants, which is considered to be one of the most difficult 
problems of separation. 

A valuable feature of this form of separator, and onejwhich has a par- 
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ticular bearing on electric street railway work in which the power fluctu- 
ates between very wide limits thereby tending to cause boilers to foam, 
ie that, on account of its unlimited separating capacity, it cannot be 
overworked to such an extent as to impair its efficiency, provided the 
chamber is kept drained. 


Arc Lamp Spark Arrester. 


The accompanying illustration shows a recently patented spark arrester, 
manufactured by the Philadelphia Electrical & Manufacturing Com. 
pany, 20th and Jones streets, Philadelphia, Pa., which is very substan- 
tial in design and construction. The arrester is rigidly clamped to the 
frame of the lamp and the two halves are readily swung out of the way 
for the renewal of carbons, etc. The body is made of perforated tin 
with brass finish, riveted to a malleable iron frame. The bottom of 
the arrester is finished with a polished bronze rim which fits down 
closely over the top of the globe. This device, made in strict conformity 
with the rules of the International Fire Underwriters’ Association, has 
been approved by that body. 


A Novel Tree Insulator. 


It is safe to say that a large proportion of the troubles on overhead 
electric circuits is due to grounds, leaks and broken wires caused by 
imperfect insulation and support of the conductors where they pass 
among trees. Jn order to provide mote effective means for the insula- 
tion and support of wires under these and other unfavorable conditions, 
the Brodie Electric Company, of Manchester, N. H., has brought out a 
line of special insulators, one form of which is shown in the accompany- 
ing illustration. 

It will be noticed that insulation is secured by the use of a petticoat 
glass insulator supported by a malleable iron collar which is attached 
to the lag screw in such a way that the collar and the screw are adjust- 
able with respect to each other, so that no matter what the inclination of 
the tree limb to which it is attached the insulator may always remain in 
a vertical position and its insulating surfaces dry. The wire is carried 
on a porcelain pulley held by a bifurcated metallic pin which sciews 
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arm being made by a single sctew. All threejforms are made with a 
malleable iron hook of the usual form in place of the pin and porcelain 
pulley if so desired. ‘ 

There is nothing combustible abont these insulators and nothing likely 
to deteriorate by action of the weather; they are strong and durable and 
easily put in place, and it is claimed that they are capable of furnishing 
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TREE INSULATOR. 


insulation to wires among trees equal to that of the other portions of 
the line, a result unattainable by the use of devices the insulating sur- 
faces of which are unprotected from the rain. 


A Handsome Switchboard. 


The accompanying engraving shows a handsome switchboard made by 
T. J. Murphy & Co., 136 Liberty street, New York, for the Constable build- 
ing on Fifth avenue. The board is 6 ft. 10 in. by 8 ft. in size, and made 
of specially selected ‘‘bon-pink’’ Tennessee marble, highly polished, It 
tests upon heavy solid brass pillars, and is secured to the wall at th 








SPARK ARRESTER. 


into the thread in the glass and is cemented in place. The pulley not 
only furnishes additional insulation to the wire but allows it to move 
freely so that the strain on the conductor is equalized and the liability 
to trouble from broken wires minimized. 

Another form of the device is provided with a cleat with two screw 
holes instead of the lag screw, and adjustable like it.’ This form is 
especially designed for use upon smaller tree branches and on buildings 
and cross arms. 

A third form is adapted to replace the rubber hook, the use of which 
is discouraged by the underwriters, attachment to the building or cross 
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SWITCHBOARD. 


top by steel braces, thus obviating the use of all iron behind the board, 
and practically all metal excepting the electrical connections. All posi- 
bility of disturbing magnetic influences upon the instruments is thus 
eliminated, together with the liability to crosses and inconveniences in 
making c1oss connections attendant upon the presence of a metallic frame- 
work. 

The corners. ate protected and ornamented by handsome massive 
brasses, and all the apparatus used is of the highest grade obtainable. 

A cross sectional view is given on the right of the illustration, which 
shows more plainly the{details of construction. 
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- Sinancial Sntelligence. 


THE ELECTRICAL STOCK MARKET. 


New YorkK, March 16, 1895. 

ELECTRICAL STOCKS displayed no particular activity this week beyond 
some trading in General Electric, which continues to mouopolize what little 
interest is manifested. The old rumor was revived as toa consolidation of 
General Electric and Westinghouse interests, this time under the protecting 
wing of the Standard Oil Company. Mr. Westinghouse promptly repudiated the 
suggestion and said positively that nothing of the sort was contemplated by his 
company. The Westinghouse Company has declared a quarterly dividend of 134 
per cent. on its preferred stock, payable Apri! 1. 


EDISON ILLUMINATING. of New York has issued its statement for February. 
which shows an increase over February, 1894, of $19,529.93 in gross earnings and 
$1,923.47 in net earnings. The accrued interest on bonds is $17,966; surplus, 
$£6 943. 

THERE wasa bearish movement on Western Union due to the fact that the com- 
pany barely earns its 5 per cent. dividend, and this is considered too close figur- 
ing for a telegraph stock Moreover, when business was good and there were 
accumulative surpluses, these were applied tothe maintenance and improve- 
ment of the Western Union plant, and now that there is no surplus the question 
arises as to where the money comes from te keep upthe plant. It is argued 
that the company will have to either reduce dividends or raise money on capital 
account unless business materially improves very soon The present strength 
of the stock would seem, therefore, to be largely due to the approach of the 
dividend period, the next quarterly dividend of 144 per cent, being due April 15, 


ELECTRICAL STOCKS. 





Par. Bid. Asked 


Chicago Edison Company. ......... eae ek 100 128 130 
Edison Electric Ill., New York.. ov @ nla Whee o « @ 100 94 9EM% 
“ Ee oa a 6 * 4's 6, mow 0 6 100 se 108 
- 6 ™ ae ee ea be ele. 100 125 126 
* = * ee eae es 100 “a 115 
Edison Ore Milling ...... Pe ae ae? o 100 13 15 
Electric Storage Co., rae ata “ae be eee es 100 2054 314 
General Electric. . . ed 6 woe. ic @ ee ee er ee 100 29% 29: 
General Electric, pref | keer ane wie Miata ae a he . 100 64 67 
Westinghouse CameeeN, COMM... 2 kee cin oe a 8 14 50 31 33 
“s ge a ee ight- 4 eae 50 50% 51% 
BONDS 
Maison Mlectric 111... Mew Vor .... ce csccesces 100 105 106 
Edison Hlectric Light of Hurope.........-.-eee-.s 100 75 85 
eee ee Ne ee ee 100 87 i 
TELEGRAPH AND TELEPHONE. 
eT ee) 100 192 193 
Amerie Tiss TEleevaee .. wc ttc kt 100 ae 45 
eT SE) 100 90 92 
Central & South American Telegraph......... 100 117 120 
cts culls te 5 os @ «8 6 © 4.¢ 2s 100 130 140 
eae Be cle sf 8 6 eo ee. m ae 100 50 50% 
Gold & Stock Telegraph......... ee Cae ; 100 105 ; 
New England Telephone. ..... ahaa ete. teat koe 100 €8 f8% 
New Yoik & New Jersey Telephone . ee ae eee eS 100 103 * 105 
Postal Telegraph-Cable. . Gal 100 6344 
Western Union Telegraph | ia ak ee es Si <a ete 100 8734 &8 
ELECTRIC TRACTION STOCKS. 
IS EPS a eee ee 5 ; ; is 14% 14% 
Binghamton RE. COM. . eco eer eseveeececer 100 100 ao 
Brooklya Traction. skin @ one owe 6 6. * 6 6 8 100 9 11 
pref. . eS ey ee oe ee 100 ya 53 
Betale Bt. B¥o sc verve cece eerevseeece 100 664% 69 
Cleveland City Ry.. a a pike £6 6 9 @ 8 8S e6e 100 68 70 
Cleveland Electric Ry.. ea eh sn eee Oe ate 100 £9 60 
CBR EUE EY bats te st be eer eces ete “a 1°0 303 317 
ye SS | ee Bees a Rs aa ne ea se et 190 46 49 
Consolidated Traction of N.J........ rs a ee - 30 33 
Electric Traction, aemeeipnta eee tig tae ay ig verter te Me asi 100 77% 78 
CC PE. (<6 gp tp oe ke kw ee ee 8 8 1¢0 5 § 
Louisville St. i is. « bg)» o 08 «06 9 ae 100 37 39 
‘* pre ee eta a arn. ge a ae 100 87 88 
Metropolitan Traction, Philadeiphia.. 6) koe ee ef 100 9674 97Y, 
New Orteame Tractio®... ....-ccece Sia ara 100 1446 17 
" pref ee ale ee ee ee 100 56 60 
North’ ee Ya) cas ee eee Se ee eS 100 20 a 
ee Ss. 5)h ae 84 ea On Se ee . 100 74 83 
Peomle’e THOCtOR.. - oe eee cee e ee veose eae a 100 481, 4814 
SE TCI 6 5 nt 8 th eset te cen es 100 8734 88 
eS fg so a 8 8 6 ee aoe <a 38 - 
eee WEUMMONO, gg a 6 ss en eee ep es 100 112 115 
West ee ee Sea ree eee 100 61 61 
ae at a. 6 ie % soo ee oe kes 100 7 aa 
Worcester Sranton | ba atate cea. s+ as & Pa oe es S 100 a 13 
or tees cig ik dae oa ©. 8) See 109 77 80 
BONDS, 
Buffalo OF. Ry. 1a GoM. BB. wee se case resees 100, 101 a 
SBinatnmstenm Malivees Co. SB. cw et ct tet e ee ee 100 99 100 
*Columbus St. Ry. letSe... . es ec ereervvvcece 100 93 a 
Rochester St. Ry. Ist. 5s. ..... ab 6 wehua se. 6a 4 os 100 95 97 
*Union Ry. Ist. mie 6s...... ie wats & 4 se 100 105 108 
*Westchester Electric Ist. mtge. 58.. ......++e08 100 98 101 





* With accrued interest. 





— Special Correspondence. 


NEW YORK NOTES. 


OFFICE OF THE ELECTRICAL WORLD. 
253 BROADWAY, NEW YorRK, March 18, 1895. j 


THE ELECTRICAL & MECHANICAL ENGINEERING & TRADING CO.. 
of 39-41 Cortlandt street, bas dropped from its name the words ‘‘and 
Trading,’’ leaving the new name ‘‘The Electrical & Mechanical Engineering 
Company.’’ 

PROF, VANDER WEYDE. As THE ELECTRICAL WORLD goes to press the 
sad news is received of the death of Prof. P. H. Vander We,de, at the age of 82 
years. In adddition to his scientific attainments Pfof. Vander Weyde was a 
musician and painter of no mean ability. 


ACCUMULATORS ARE NOW USED by the Stock Quotation and Telegraph 
Com panv for the operation of its tickers This is the first instance of the appli- 
cation of storage batteries for this purpuse, the nearest case being the use by 
the Western Union Company of accumulators in those of its offices where the 
service is not yet sufficient to justify the use of dvnamos. 


LECTURES WILL BE DELIVERED on Saturday evening March 23, at the 
club rooms of the Franklin Electrical Society, 239-241 East 57th street, by W. W. 
Ker and N. Harrison, E. E., on the subjects of *‘The Telephone; How it 
Works,’’ and ‘*Electrical Measurements and Tests.’’ These Jectures are of an 
elementary character, and all who are interested are cordially invited to attend. 


R. B. COREY. who needs no further introduction, has made arrangements by 
which he becomes the exclusive selling sgent for the product of the Geveral 
Incandescent Arc Light Company. He has also arranged with this company to 
manufacture the entire line of Knight arc lamps. for which he is to also act as 
exclusive selling agent. In addition to this he will continue to handle a full 
line of imported carbons of the best make for all currents. 


THE BROOKLYN BRIDGE CARS have been equipped with incandescent 
lights, current for which will be supplied from a stationary plant, the connec- 
tion with the cars being effected by means of an overhead wire and trolley sim- 
ila1 to that commonly used in connection with electrically propelled cars. 
There are ten J6-cp lamps in each car. The cost of equipping was about $16 000 
and the annual saving as compared with gas is placed by Trustee Clarence 
Henriques at about $4,500, so that the equipment will pay for itself in a very 
few years. 


NEw ENGLAND NOTEs. 


BRANCH OFFICE OF PHE ELECTRICAL WORLD, 1 
Koom 91, Hathaway Buildirg, 620 Atlantic Ave., 
Boston, March 16, 1895, \ 


MR. W. C. BRYANT, of the Bryant Electric Company, Bridgeport, Conn., was 
in Boston this week. as full of business as ever. 


MR. W. H MANSFIELD, 71 Court street. New Haven, Conn., a prominent 
builder and dealer in machinery, is introducing new lathes for electrical, fine 
too! and model work that are commanding a great deal of attention because of 
their valuable and desirable features. 


MR. E. W. LITTLE, vice-president and general manager of the Interior Con- 
duit and Insulator Company, favored Boston last week with his smiling counte- 
nance. His headquarters were of course at the Pettingell-Andrews Company, 
the New Englard agency of his company. 


THE ASHTON VALVE COMPANY, Boston, recently shipped 40 43-inch pop 
safety valves for the 8 500-hp steam plant of the Chicago West Side Street Rail- 
way Company. which was one of the several large orders received by the Ash- 
ton Company during tke last few months through the Stirling Company, Bar- 
berton, O., the well known manutacturers of the Stirling water tube boiler. 


MR. F. S. BILLINGS. of the Billings & Spencer Company, Hartford. Conn., 
and_ his ae were sojourners for a few days this week in Boston, and 
during their brief visit were the recipients of many hospitaiities and much 
kindly attention, notably a dinner in their honor at the Exchange Club—the 
new and handsome down town merchants club—last Friday afternoon, by Mr. 
D. A. Andrews and wife, Mr. C. B. Price and Mr, F. X. Cicott at which it is 
needless to say business interests as between the Billings & Spencer Company 
and the Pettingell-Andrews Company were entirely forgotten and geuuine 
enjoyment and pleasure reigned supreme. 


THE LEAVITT MOTOR COMPANY, 124 Mitchell street, Providence, R. I., 
is busily engaged night and day in order to keep pace with its rapidly increas 
ing business, It has recently received some excellent orders. Important 
changes have been made in its factorv, new machinery has been introduced, 
notably a special line for the manufacture of larger sized motors, the office has 
been moved up stairs, and altogether the factory is a beehive of activity and 
industry. Mr. Leavitt has worked hard to secure these results and is deserving 
of congratulation for bis push and enterprise. Smal!) motors and fans are still 
made a specialty, in the manufacture of which Mr. Leavitt has eained an 
enviable reputation. 


MR. ROBERT A. FALCONER, of the Falconer Mfg. Company, of Boston, and 
Miss Mary N. Sherburne of the same city, were united in mariiage March 6, 











MARCH 23, 1895. 


the wedding taking place at the residence of the bride’s mother in Boston, 
many friends of the happy pair being present. Mr. Falconer is general man” 
ager of the company bearing his name, and is widely and favorably known to 
the electrical fraternity as a manufacturer of incandescent lamps and lamp 
sockets. Itis generally understood that the success of his company is in no 
slight degree attributable to his indomitable pluck and perseverance. The 
bride is a charming young lady, well known in educational and social circles in 
Boston. We are sure the trade will join the WorLD in congratulating them 
and wishing them a long and happy future. 


MR. GEORGE THOMPSON, president of the Thompson-Brown Electric Com- 
pany, Boston, will sail fer Europe next week from New York on the steamer 
Majestic, to be gone upward of five weeks. The object of his trip is to intro- 
duce abroad his varied and valuable line of street railway specialties, to cap- 
ture possib'y a handsome order from a Continental railway and to bring back 
some electrical specialties for introduction here. Mr. Thompson, as is well 
known, 1s a native of England, has hosts of friends there and commands respect 
and isfluence wherever he is known. London, Paris and Germany will be the 
particular centres to receive his attention this trip. During the absence of Mr. 
Thompson it goes without saying that genial Maybin W. Brown. treasurer, will 
look after matters on this side of the water in his usual ‘‘get there’’ manner. 


THE ANSONIA ELECTRICAL COMPANY, Ansonia, Conn., an entirely new 
company, is the outcome of the recent sale of the plant of the old Ansonia 
Electric Company. and will virtually manufacture the same wire specialties— 
the Shield Brand moisture proof wire, fire and weather proof wire, weather 
proof line wire, all kinds of feeder wire, cable and solid, and toa large extent 
all kinds of magnet wire and office and annunciator wire. Notwithstanding the 
new company was only recently organized the factory is quite busy with orders. 
The officers of the company are Franklin Farrel, president; Thomas Wallace, 
Jt.. vice-president and manager; Franklin B. Platt. secretary: and L. F. 
Anschutz, treasurer. Mr. Farrel is a prominent business man. Mr. Wallace 
needs no introduction because he is widely known and respected everywhere 
throughout the electrical field, Mr. Platt and Mr. Anschutz are both possessed 
of excellent business qualities, and under this management it is quite safe to 
predict a good business future for the new company. 





ENGLISH NOTEs. 


(From Our Own Correspondent.) 


Lonpon, March 6, 1895, 


ELECTRICITY SUPPLY IN LONDON.—The financial returns of the companies 
supplying electricity in the Metropolis are rapidly coming to hand, and exhibit 
the same marked improvement as the records of previous years. Dividends are 
being paid where none had been paid before, and ir other cases have been 
increased, and with a growing output there is an equally healthy decline in the 
cost per Board of Trade unit sold. 


THE SAYERS ARMATURE.—The discussion on Mr. Sayers* armature with 
its commuvtating coils and their consequences, sparkless brushes, small air 
space and regenerative action, came to a conclusion at the Institution of Elec- 
trical Engineers on Thursday evening last. The discussion, although long. was, 
it must be confessed, very disappointing. Although over 100 machines of this 
kind have been built and sold in this country since Mr. Sayers first brought 
out his invention two years ago, only two or three speakers spoke from experi- 
ence, the remarks of the remainder being speculatively critical, and not over 
generous. Those who ure both disinterested and competent, however, are 
warmly in favor ot Mr. Sayers’ device, and firmly believe that it is both effect- 
ive and cheap. 


THE PARALLEL RUNNING OF ALTERNATORS.—There has been a very 
lengthy and somewhat acrimonious discussion going on lately with regard to 
the psrallel runnirg of alternators in this country. The experience with 
machives made by the Brush Company has in many cases not been altogether 
satisfactory; at any rate, it bas certainly not been uniform. In London, Shef- 
field and Cootbridge there is no denying the unsatisfactory performance of 
these alternators, when run in parallel, but at Bournemouth, Hastings and 
mauy other places their successtul running in parallel is equally marked. The 
why and wherefore of their eccentric pei formances is not only of scientific and 
engineering interest, but a matter of considerable concern to the buyers of plant, 
and the engineering fraternity of this country is awaiting an authoritative 
explanation as to whether the disturbing cause is electrical or mechanical. 


METALLIC SODIUM IN KLECTRIC CONDUITS.—Considerable light has 
been thrown upon the cause of the frequent electric conduit explosions in the 
network belonging to the St. Pancras Vestry by the discovery that among the 
components of the excrescent incrustations found upon the stoneware insulators 
supporting the bare copper strip there is a large proportion of metallic 
sodium. It would seem as ifthe constant pressure of 200 volts to earth had 
broken down some of these insulators, and that the metallic sodium is one of the 
results of their electrolytic decomposition. This discovery, which was made by 
an official of the Board of Trade, has been communicated to the vestry con- 
cerned, and an immediate and thororgh overhauling of the insulators is prom- 
ised. It is needless to say that the makers of stoneware insulators are not at all 
prepared to sit down quietly under the imputation that stoneware insulatois in 
electric conduits are a grave public danger. 


THE GOVERNMENT AND THE TELEPHONES.--On Friday evening last, 
an important debate took place in the Hovse of Commons on the subject of the 
agreement which the Government proposes to enter into with the National 
Teiepbone Company taking over the telephone trunk wires of this country from 
that concern, and giving it in return some of its governmental privileges in the 
matter of way leaves, etc. It is now more than two years ago since Parliament 
first solemnly sanctioned this scheme and recommended that the details should 
be leit for the Postmaster-General to settle. Notwithstanding this the draft 
agreement, ever since it has been placed in the hands of members of Parlia- 
ment, has been subject to criticism. The discussion on Friday night was not 
different from previous ones in other places. Controverted arguments and 


exploded fallacies were brought forward once more with wearisome reiteration, 
and once more the great advantages accruing from this agreement to the coun- 
try were set forth by the Postmuster-General, 


The_honor of Parliament was in 
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the end saved by the House agreeing not to call the agreement into question. 
This point was only gained at the expense of the appointment of a select com- 
mittee, who are to have a roving commission to inquire into the whole tele- 
phone question. 


General Wews. 


NEW INCORPORATIONS. 


THE INCANDESCENT LIGHT AND FUEL COMPANY, Carthage, Mo., 
capital stock $25,000, has been incorporated by S. E. Wetzel, J. L. Moore and C. 
Wright. . 

THE PEOPLES’ ELFCTRIC LIGHT AND POWER COMPANY, Calais, Me , 
capital stock $50,000, has been formed to furnish electric light and power. The 
promoters are Mastin Cone, Geo. S Murchie and Ashley St. Clair, CaJais. Me. 

T4UE HAMBURG RAILWAY COMPANY, Buffalo, N. Y., capital stock $10,0C0, 
has been formed to build and operate a street surface railway one mile long. 
The promoters are Wm. Ellwood, S. H. Koopman. and D. W. Allen, Buffalo, 
N. ¥. 

THE ALEXANDRIA TELEPHONE COMPANY, LIMITED, Alexandria, La., 
capital stock $2.500, has been incorporated with Thomas Clements, president; J. 
C. Rvan, vice-president; L. A. Stafford, secretary and treasurer, to construct a 
telephone system. 

THE JOPLIN & GALENA ELECTRIC RAILWAY COMPANY, Webb City, 
Mo , capital stock $120,000. has been formed to build and operate street rail- 
ways. The promoters are Galon Spencer, A. H. Waite, Joplin, and H. H. Hard- 
ing, Carthage, Mo. 

THE ATLANTA ELECTRIC POWER COMPANY, Atlanta Ga., capital stock 
$2,000,000, has been incorporated to bu:ld an electric and water power plant, by 
A. E. Thornton, and Evan P. Howell, of Atlanta, and Hugh R. Garden and J. 
H. Vail, of New York. 

THE YANKTON ELECTRIC AND MANUFACTURING COMPANY, Yankton, 
S. D., capital stock $40.000, has been formed toown and operate an electric 
plant. The incorporators are John MacGregor, R. R. MacGregor and Otto R. 
Brandt, of Yankton, S. D. 

THE FISHKILL ELECTRIC RAILWAY COMPANY, Matteawan, N, Y., capi- 
tal stock $50.000, has been formed to build and operate a street surface road in 
Dutchess county. $. K. Phillips, Matteawan; J. F. Smith and John Place, Fish- 
kill, N. Y., are interested. 

THE TRUBE AUTOMATIC THERMO REGULATOR AND POWEFR EQUIP- 
MENT COMPANY, Albany. N. Y., capital stock $25,000, has been incorporated 
by Jacob Haffelfinger, Emil Haffelfinger, John Trube and others to manufacture 
automatic regulators and other equipment. 

THE JRONTON ELECTRIC RAILWAY LIGHT AND POWER COMPANY, 
Jersey City, N. J., capital stock $300,000, has been formed to erect, own and 
operate electric light. heat and power works. Address LuciusC. Ryce, Plainfield, 
N. J.: Mr. Geo. L. Shearer and T. Channon Press, New York, 

THE CANAJOHARIE ELECTRIC LIGHT AND POWER COMPANY, Cana 
joharie, N. Y., capital stock $2£,000, has been formed to generate and use elec- 
tricity for light. heat and power. The promoters are Wm. J. Arkell, Bartlett 
Arkell, Canajoharie and A. L. McCre , Jr.. Gouverneur, N. Y. 

THE GENERAL ELFCTRIC LIGHT AND POWER COMPANY, Le Sueur, 
Minn., capital stock $25,000, has been formed to construct and operate an elec- 
tric light plant. Wm. H. Patten, Wm. A. Patten, W. H. Tomlinson, H. F. Weis, 
and E. H. McLeod, Le Sueur, Minn., are among the interested parties. 


TELEGRAPH AND TELEPHONE. 


MONROE, LA.—W. B. Reilly is forming a company to construct a telephone 
system. 

MILLEDGEVILLE, GA.—William West has obtained a franchise for a tele- 
phone system. 

WASHINGTON, D. C.-J. E. Keelyn and others are organizing a company to 
construct a new telephone system. 

BENTON HARBOR, MICH.—The newly organized 
arrange for better telegraphic facilities. 

SALMON CITY, IDAHO.—The Salmon City Electric Light, Power and Water 
Company will erect a telephone line to Red Rock. 

PARAGOULD, ARK.—A company has been organized by E.S. Bray, T. B. 
Kitchens and Fred Hoffman to operate a telephone exchange. 

HAMPTON, VA.—The Hampton Telephone Company has been organized by 
W. FE. Lawson and others and will construct a telephone system. 

HARRIMAN, TENN.—A co-operative telephone company is being organized 
and a charter will be applied for. Address EK. C. Drowne concerning same, 

CHARLESTON, IJILL.—A franchise has been granted for a telephone 
exchange, which will be immediately installed. Address F. A. Brooks, manager. 

EASTON, MD.—M. M. Higgins, A. G. Passault and others will organize a 
company to establish a telephone system, and are in the market for the €quip- 
ment. 

MEANSVILLE. GA.~—J. M. Means is putting up a telephone line from this 
place to Zebulon and will have connections with Barnesville, Milner, Griffin, 
Atlanta and other points. 

PETERSBURG, VA.—The Mutual Telephone Company has been organized with 
W. B. McIlwaine, president, E. A. Hatley. vice-president, qnd R. D. Gilliam, 
secretary and treasurer. The capital stock is $10,000, 

HOOSICK FALLS, N. Y.—The Hudson River Telephone Company will build a 
new telephone line between Hoosick Falls and the State line to connect with 
the line to be built by the New England Telephone Company, 


Board of Trade will 
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ELEctTric LIGHT AND Power. 


BRISTOL, R. I.—The Council has recommended‘an sppropriation of $3,800 for 
lightiug the streets by electricity. 

WYTHEVILLE, VA.—J. A. Mebane and others have leased and will operate 
the municipal electric light plant. 

LAKE CITY, MINN.—The citizens will vote April 2 on the question of 
issuing bonds to establish an electric light plant. 

KNOXVILLE, TENN.—The city will advertise for bids for an electric light 
plant of a capacity of not less than 250 are Jamps. 

WATER VALLEY, MISS.—Address G. D. Able, Mayor, regarding new ma- 
chinery to be pat in the city’s electric light plant. 

WINONA, MINN.—At the municipal election April 1 the electors will vote 
on the question of issuing $50,000 electric light bonds. 


ALMON & SARGENT, of Boston, agents for the Belknap Motor Company, 
have removed from 620 Atlantic avenue to Room 106, No. 15 Federal street. 

NEBRASKA CITY, NEB.—The plans and specifications submitted to the city 
for an electric lighting plant to cost $18,200 were accepted and placed on file. 

COLUMBIA, TENN.—The contract for electric lights will expire April 1, 
and the City Council will then be in a position to negotiate for a new contract. 

LONDON. O.—The Council passed the ordinance authorizing the issuance of 
$20,000 worth of bonds to putin an electric light plant to be operated by the 
town. 

WEBB CITY, MO.—The city has issued and sold $15,000 worth of bonds for 
the purpose of erecting an electric light plant, concerning which the Mayor 
may be addressed. 

BRISTOL, TENN.—The Bristol-Goodson gas and electric plant has been pur- 
chased by S.C. Hurt & Son, of Lynchburg, Va., for $20,000, who will make 
improvements and operate it. 

NORTHFIELD, VT.—At a town meeting it was voted to raise the amount nec- 
essary to defray the expense of building an electric light plant, which was 
judged to be in the vicinity of $20,000. 

ST. LOUIS, MO.—The St. Louis Electric Light and Power Company has been 
granted a franchise for the erection of an electric plant. M. B. Greensfelder 
may be addressed for information concerning same. 

ST. PAUL, MINN.—Kretz & Company, New York Life Building, have pre- 
pared plans for the erection of an apartment house for Edward Feldhauser. 
The building will be lighted by an electric light plant of its own. 


DUNNVILLE, ONT.—The Dunnville Electric Light Company proposes to erect 
a fireproof station building, and put in 200 bp in water power. An alternating 
plant of 1,200 16-cp lamps will be installed. The company’s annual report 
shows it to be in excellent financial condition. 

BUFPALO, N. Y.—It is reported that an electric railway will be built this 
spting from Buffalo to Hamburg by acompany to be known asthe Hamburg 
Electric Railway Company. Those interested are Jas. E. Curtiss, L. L. Long, R. 
E. Hanta and Wm. E!wood, of Buffalo; Thos. L. Runting and H. S. Spencer, 
of Hamburg. 


THE ELEcTRIC RAILWAY. 


AUSTIN, TEX.—O. F. Drake is in the market for an electric railway equip- 
ment. 

MOHAWK, N. Y.—The officers of the new electric road have purchased lots 
on West Main street and will erect a power house. 

GLOVERSVILLE, N. Y¥.—Work on the new electric road from Broadalbin to 
Gloversville will be commenced in a very short time. 

BALLSTON, N. Y.—The State Railway Commission has authorized the Balls- 
ton Railway Company to operate its lines with electricity. 

AUBURN, N. Y.—The Mayor will give information regarding the proposed 
construction of an electric road to Port Byron and Skaneateles. 

CARBON, IND.—The City Council accepted the Fox Brothers’ proposition to 
put an electric light plant in and furnish the town with electricity. 

OCEAN VIEW, VA.—Chas H. Barrett, F. H. Treat and otheis of Philadel- 
phia, will build a power plant for an electric railway at a cost of $30,000. 

CHARLOTTESVILLE, VA.—The Piedmont Construction and Improvement 
Company contemplates extending its electric line to Locust Grove and Fry’s 
Springs, suburbs. 

VENICE, ILL.—The village board met in special session and granted a fran- 
chise to Frank McCambridge and C. H, Sharman to build and operate an elec- 
tric road in this city. 

BOWLING GREEN, KY.—Address Secretary Commercial Club regarding a 
power plant tor an electric railway, which will include 150-hp boiler and 
engine, an 80-kw generator, etc. 

COHOES, N. Y.—Urban Weldon, a prominent resident of Cohaes, is consid- 
ering the advisability of building an electric railway from Cohoes to Dun- 
bach’s Ferry, a popular resort near Crescent. 

WHITE PLAINS, N. Y.—The New York, Elmsford & White Plains Railway 
Company has accepted the franchise granted by the board of trustees to operate 
an electric street railway through the village. 


ROCHESTER, N. Y.—The Grand View Beach railway was suld at auction to 
Mr. Harris for $31,000 and the new company will carry out the contract to light 
Charlotte with electricity, besides operating the railway. \ 


KEY WEST, FLA.—The Key West Street Car Association has been sold to 
J. J. Philbsick, president of the Key West Gas & Electric Light Company, 
As soon as possible the road will be equipped electrically. 


CORNING, N, Y.—A 50-year franchise has been granted to The Corning & 
Painted Post Street Railway Company. Theo. C. Bates, Worcester, Mass., is 
president, and W. H. Tylie, of the same city, is secretary. 
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WHEELING, W. VA.—The obstacles in the way of the Benwood & Southern 
electric railway have been removed, and a large force of men will be put to 
work immediately grading the roadbed and putting down the tracks. 


ROCHESTER, N. Y.—The Grand View Beach Railroad was sold at auction to 
Edward Harris, representing a syndicate of capitalists, tor $31,000. A new com- 
pany is to be formed, with a capital stock of $60,000, and the road changed to 
electricity. 

BALTIMORE, MD.—The extension of the right of way to lay tracks to con- 
nect the Baltimore, Middle River & Sparrows Point Railway with the Trac- 
tion Company's lines has been granted and the road will be running within 
nine months. 


NEW HAVEN, CONN.—The work of constructing the Middletown & Crom- 
well electric railway is to be commenced in a few weeks and the company, of 
which Israel A. Kelsey, of West Haven, is president, will expend about $50,000 
in completing the road. . 


NORTH TONAWANDA, N. Y.—By request of Geo. P. Smith, action on the 
granting of francise extension to lay trolley trackson the Ward road from 
Oliver street to the village limits was deferred until May 7, sothat arrange- 
ments to connect with the Ely road could be made later. 


BALTIMORE, MD.—Work on the electrical equipment of the Belt Line tunnel 
is progressing rapidly. The overhead conductor is being put up, and wires for 
the tunnel lamps are being strung. At the power house on South Howard 
street nearly the whole equipment of engines, boilers, generators and dynamos 
is in place. The Jarge motors which will haul the trains through the tunnel 
have not yet arrived, but are expected shortly. Some parts of the equipment 
are so weighty as to require for their transportation the special car built to 
carry the great Krupp gun to the World’s Fair, and this accounts in part for the 
delay. 


Trade and Sndustrial Notes. 





THE STEUBEN INCANDESCENT LAMP COMPANY, Canisteo, N. Y., which 
was closed up by injunction, is about to resume operations. 


J. H. STEDMAN, transfe1 expert, of Rochester, N. Y., is distributing copies 
of an interesting pamphlet descriptive cf a large variety of his street railway 
ticket and transfer forms, which are designed with a view to meeting any 
and all requirements. 


WALLACE & SONS, 29 Chambers street. New York, have just issued a com- 
prebensive catalogue and price list of their brass and copper product, which 
includes brusb copper, bard and soft drawn copper wire, rail bonds, and various 
other articles used in electrical work. 


THE STREET RAILWAY REVIEW, of Chicago, on account of damage done 
by a fire on March 10 in the Boylston building, has temporarily removed its 
quarters to the seventh floor of the Old Colony building, until its new offices on 
the eighth floor of that building are completed. 


WILLARD S. ATKINSON & CO. is the style of a young firm at 1,020 Hunter 
street, Philadelphia, which bas recently taken up the manufacture of switches, 
etc. Messrs. W. S. Atkinson and C. B. Crosby, Jr., constituting the firm, are 
progressive and eneigetic young men, and should find small difficulty in work- 
ing up toward the front rank. 


MR. TIMOTHY W. SPRAGUE, hitherto associated with the General Electric 
Company in its Powerand Mining department, has opened offices at 53 State 
street, Boston, and 253 Broadway. New York, as consulting engineer. He wil] 
make a specialty of mining work, but is prepared to handle general engineering 
in a thoroughly satisfactory manner. 


W. D. JAMESON & CO., 150 Broadway, New fYork, are sending out 
pamphlets containing some flattering testimonials concerning the Gerson tele- 
phone, which is controlled by them. A list of prominent business men is 
also given, and intending purchasers are invited to correspond with 
any of these parties with regard to the service obtained with Gerson instru- 
ments, 


MR. ALRXANDER A. CARLISLE, representing the Bryan-Marsh Company, 
has just returned from a highly successful business trip ‘through the States of 
New York and Vermont. The new Bryan-Marsh lamp, with the stem anchor 
holding the filament firmly in the centre of the bulb, met with hearty approval 
from all the central station “men, and the company reports a very gratifying 
rush of lamp trade, 


THE MATHER ELECTRIC COMPANY, of Manchester, Conn., reports the 
sale. through Messrs. H. B. Cobo & Co., Mail & Express Building, New 
York City, of one 250-light and one 350-light improved Mather ring type dyna- 
mos for the new lighting plant of the Portland apartment house, Washington, 
D.C. Messrs. Coho & Co. were awarded the contract for the entire plant, 
including McIntosh & Seymour engines, piping, fittings, etc. 


A MOST CONVENIENT TELEPHONE DIRECTORY is that in use by the 
City & Suburban Telegraph Association, of Cincinnati. The book is provided 
with a marginal alphabetical index, and also has a numerical index, enabling 
a subscriber to find any name or any number in about one-fourth the time 
required with the sort of list commonly used. An investigation of the merits of 
this directory should be beneficial to any telephone exchange. 


H. E. COLLINS & COMPANY, Pittsburgh, Pa., sole agents for the Cahall 
vertical water tube boiler, report sales within the past ten days of 200-hp (second 
order) to the Inland Steel Company, Chicago Heights; 400-hp (fourth order) to 
the Shoenberger Steel Company, Pittsburgh; 500-hp to Michigan Alkali Com- 
pany, Wyandotte, Mich. The 2,000-hp battery of Cahall boilers installed at the 
Carnegie Gas Pumping Plant, Bagdad, Pa., was started up a few days ago with 
entire satisfaction. 

THE ELECTRIC ENGINEERING & SUPPLY COMPANY, of Syracuse, bas 
on exhibition at its New York office, 136 Liberty street, the bandsome switch 
board which attracted so much attention and excited such favorable com- 
ment at the Cleveland convention, Manager Hawkins reports business boom- 
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ing, and wears the complacent smile peculiar to those fortunates who find no 
trouble in placing their goods as fast as they can be gotten out. 


THE BOUDREAUX DYNAMO BRUSH COMPANY, finding it necessary to 
open an eastern office in order to more satisfactorily handle the rapidly increas- 
ing demand for its well-known brush, has established headquarters in the 
Postal Telegraph Building, New York City. Mr. Benedix, the general manager 
of the company, has been in New York for some time arranging details and 
making new friends and customers. He reports that business has largely 
increased and he anticipates as great a demand for the Boudreaux brush in 
America as in Europe, where something like 300,000 are now in daily use. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, is entering upon an 
active campaign for lamp business with the original Packard lamp with plati- 
num leading-in wires as it was originally made. . The company is making some 
very strong claims regarding an improvement which has recently been achieved 
in the process of manufacture, by means of which the lamp is said to increase 
in candle power and efficiency during its life. The importance of such an 
improvement is obvious, as the comparative first cost of the lamp drops almost 
out of consideration, since a small increase in candle power and efficiency 
during its life will result in a saving of several times the original cost of the 
lamp. 

THE BERLIN IRON BRIDGE_COMPANY, of East Berlin. Conn., has added 
to its long Jist of contracts the new power plant building forthe Nassau Electric 
Company, at South Brooklyn. N. Y. The engine and dynamo room is 58 feet 
wide and 150 feet long, equipped with a 13-ton crane having ua travel the full 
length of the building. This portion of the plant is covered with the Berlin 
Iron Bridge Company’s patent anti-condensation corrugated iron roof lining. 
The boiler room is 47 feet in width and of the same length as the engine and 
dynamo room, and is so arranged that 2,000 tons of coal can be stored in the 
pockets. The entire construction is of iron, and the buildings, when completed, 
will be fireproof. 


THE MICA INSULATOR COMPANY, of 218 Water street, New York, is dis- 
tributing among its numerous friends and customers samples of micanite insu- 
lation. Particular attention is directed to the plate from which commutator 
insulation is made, and which has been greatly improved recently. It is of a 
lighter bue than before, in fact, almost transparent, showing a smaller propor- 
tion of cement. This improvement is the result of much careful experimenting 
and is only practicable by the use of specially designed machinery. The coim- 


THE ELECTRICAL WORLD. 





383 


pany’s business has grown steadily from the beginning, notwithstanding the 
1ecent depression, and now that trade is showing renewed activity the manage- 
ment finds it necessary io double the capacity of the works in order to keep up 
with the demand. 


THE LAKON COMPANY will probably be substituted for the present name 
of the Hornberger Electric Manufacturing Company. The stock of the company 
has recently passed into the hands of Mr. John C. Boss, who, however, has been 
identified wth the Hornberger Company for a longtime. Mr. Boss proposes to 
bring the company much more prominently before the electrical trade than has 
heretofore been the case. While the factory will continue at Elkbart, the main 
office of the Lakon Company will bein Chicago, with a branch office in New 
York, and probably one also in the South and another in Canada. Mr. Boss has 
the right kind of confidence in the goods his company manufactures, though not 
any more than those who have used them, or than they deserve. We wish the 
Lakon Company success. 


MISCELLANEOUS NOTES. 


PHILADELPHIA, PA.—At the United States Engineers’ Office, 1,428 Arch 
street, thie city, sealed proposals for materials for an electrical plant at Fort 
Delaware, Del., will be received until 11 a. m., March 22. All information 
furnished on application. 


THE AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS will hold its 
95th meeting at 12 West 31st street, New York City. on Wednesday, March 20, at 
8 p.m. A paper will be presented by Prof. Harris J. Ryan, of Cornell Uni- 
versity, and Mr. Milton EK. Thompson, entitled, ‘‘A Method for Preventing 
Armature Reaction.** A meeting of Western members will be held the same 
evening, Wednesday, March 20, at 8 p. m., at Armour Institute, 33d street and 
Armour avenue, Chicago, where the above paper will be read by Prof. For- 
tenbaugh, of the University of Wisconsin. 


Business MMotices. 





BATTERY CUT-OUT, CHEAP.—Sensitive, reliable, never requires attention, 
Gas lighting much improved by its use. Electric Supply Company, of 105 South 
Warren street, Syracuse, N. Y. 
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UNITED STATES PATENTS ISSUED MARCH 12, 1895, 
{In charge of Wm. A. Rosenbaum, 177 Times Building, New York.] 


Reissue 11,478. ELECTRICAL FIXTURE; L. Stieringer, Detroit, Mich. App. 
filed Dec. 21, 1894. An electric light fixture, with a hollow main stem, a 
distributing body and open section supported by two or more lamp carrying 
arms supported by said distributing b«dy, of insulated main conducting wires 
passing through such hollow main stem and through said open section, a 
pair of insulated aim wires passing through each of said lamp carrying 
arms, said main and arm wires being directly connected together, and a cen- 
tral support from said open section for sustaining ornamental parts of the 
fixture. 


535,345. CLOSED CONDUIT ELECTRIC RAILWAY; E. M. Bentley, Boston, 
Mass. App. filed Feb. 25, 1891. The combination of a conduit extending 
along an electric railway, an insulated conductor therein, a flexible cover 
for said corduit, a lifting device for said cover and a contact device con- 
nected to a vehicle on the railway and adapted to make contact with said 
conductor beneath the cover as it is raised by the lifting device. 


535.363. ELECTRIC HEATING APPARATUS; M. W. Dewey, Syracuse, N. Y. 
App. filed March 12, 1894. An electric heater comprising a suitable plate or 
support, a resistance conductor wound on said plate or support, and an 
enclosing case provided with exterior fastening devices and with interior 
supports curving over the top and bottom of the plate, whereby the heater is 
supported with an air space surrounding the same, said case being perfo- 
rated to allow free circulation of air and open at the back to permit said 
heater being secuied in close proximity to a wall or support. 


535,370. ELECTRIC CLOCK STRIKING MECHANISM; F. L. Gregory, Chicago, 
Il. App. filed Jan. 30, 1894. A striking mechanism, the combination with 
the striker and means for imparting a reciprocatory movement to said 
striker of a stop wheel in operative connection with said striker, a hold 
back device in position and adapted for periodically engaging and arresting 
the movement of the stop wheel, a let-off cam in operative conaection with 
and adapted for operating the bold back device to release the same from 
engagement with the stop wheel and an independent locking device in con- 
nection with the stop wheel, and in position and adapted for engagement 
with the hold back to prevent movement of said stop wheel after the release 
of the hold back from said stop wheel and until said bold back is let off by the 
let-off cam. 


535,398. CONDUIT ELECTRIC RAILWAY; D. O’Flaherty, Kansas City, Mo. 
App. filed March 31, 1894. In an electric railway system the combination 
with a slotted conduit, having openings in one side and insulation rings 
fitting in said openings of said casings or boxes having their open ends 
fitting externally against one side of the slotted conduit and surrounding the 
openings and having oppositely disposed openings in their sides, an 
auxiliary conduit impervious to air and water comprising pipes connected 
by unions and extending through the openings of the casings or boxes and 
having apertures in its inner side within said casings and opposite the 
openings of the slotted conduit, a cable located in and insulated from the 
auxiliary conduit and exposed points within said casings and opposite the 

openings of the slotted conduit, insulation blocks fitting within said casings 





and provided with a longitudinal passage, a spring actuated contact rod 
fitting therein and projecting into the slotted roller and carriea thereby. 


535,484. ELECTRIC BURGLAR ALARM AND HOUSE CALL; H. L. Carpenter, 
Minneapolis, Minn. App. filed April 16, 1894. The combination with the 
clock mechanism of a dial revolved thereby and provided with a series of 
pin holes, pins or plugs adapted to be inserted therein and projecting 
through the dial, a series of circuits and switches, said. switches being 
arranged in proximity to said dial and adapted to be operated by the pins 
or plugs inserted therein, a source of electricity translating devices included 
in said circuits, electromagnetic recording devices provided in said circuits 
and a time sheet upon which recording devices ars adapted to operate, the 
strip or sheet being moved to correspond with the dial. 

535,488. THERMO-ELECTRIC GENERATOR; H. B. Cox, Hartford, Conn. 
App. filed March 8, 1893. A thermo-electric pile having its take-off connec- 
tions connected with head and tail pieces, respectively from the hot and cold 
ends of the opposite poles of the pile. 

535.489, THERMO-ELECTRIC GENERATOR; H. B. Cox, Hartford, Conn. 
App. filed March 8, 1893. A cylindrical thermo-electric pile, in combination 
with a bracket supporting the same, and a gas burner carried by the 
bracket at the open centre of the pile. 

535.499 THERMO-ELECTRIC. GENERATOR H B. Cox, Hartford, .Conn. 
App. filed March 8, 1893. Athermo-electric pile provided with the out- 
wardly projecting radiators from its outer surface independent of the 
elements of the thermo couples. 

535,491. INDICATING SYSTEM FOR THERMO-ELECTRIC GENERATORS: H. 
B. Cox. Hartford, Conn. App. filed Jam. 31, 1894. A the:mo-electric genera- 
tor having a cooling liquid jacket provided with the liquid supply and a 
controlling valve, and an electric circuit including said generator and an 
alarm and controlled by the movements of said valve. 

535,511. ELECTRICAL CONTROLLER. E. A. Sperry, Cleveland, Ohio, App. 
filed Nov, 11, 1893. The combination with an electric motor of a variabl:= 
resistance, a brake switch so arranged that when the braking action is 
taking place the line circuit isopen, means for controlling the polarity of 
the residual magnetism of the field magnets, a local circuit, and an elec- 
trically actuated device in said local circuit controlling the current in the 
field magnet coils and said circuit. 


536,443, ELECTRIC LIGHTING SYSTEM; J. I. Conklin, Brooklyn, N.Y. App. 
tiled July 30, 1894. The combination dynamo, the driving shaft connected 
with the dynamo and the car axle, and the battery connected with the 
dynamo of the governor mounted on the same shaft, the pivoted lever one 
end of which abuts against the movable collar of the governor, the oscillat- 
ing disc formed of non-metallic and non-conducting material provided with 
apin which engages with the lower end of said lever, a spring connected 
with said lever, metallic sections secured to said disc, and a contact spring 
bearing against the disc and connected with a conductor leading to battery 
and a contact spring also bearing against said disc, and connected with a 
conductor leading to the dynamo, the construction being such that when 
the driving shaft is at rest the lever will oscillate the disc and throw the 
contact springs out of metallic connection and thereby open the circuit 
between the dynamo and battery, 
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535,464. BATTERY; H. N. F. Schaeffer, Manchester, N. H. App. filed Jan. 9, 
1893. A battery baving its electrolyte composed of a salt of lactic acid and 
a minetal acid, and an alkali. 


535,524. CLAMP FOR TROLLEY WIRES: W. W. Annable. Grand Rapids, 
Mich. App filed Nov. 23, 1894. The combination of opposing jaws consist- 
ing of plutes having concave lower ends, and inwardly projecting loops on 
one of said jaws. said lugs having laterally projecting pintles engaging said 
loops; one of the plates also having openings opposiie the loops and lugs, 
avd an inwardly bent portion to engage one of the lugs and prevent separa- 
tion of said plates, and a screw adapted to close the concave jaws upon the 
conductor. 


535,530. STARTING ALTERNATING MOTOR; O. Chytraeus, Pittsfield, Mass. 
App. filed Dec. 4, 1894. The combination with an electric current mc tor 
having field magnet poles, circularly shifted to one another about the arma- 
ture, and means for changing some of the a:mature coils from being closed 
upon themselves, to being open, the remaining coils being in circuit with 
one another, said means consisting of electric conductors connecting the 
terminals of the first named coils, and adapted to move out of contact with 
the same 


535,533 ELECTRIC SWITCH: M. W. Dewey, Syracuse, N. Y. App. filed Jan. 
31. 1895. The combination of a cylinder of insulating material, strips of metal 
secured in longitudinal rows across said cylinder and projecting beyond the 
surface thereof, a longitudinally movable bar within the cylinder con- 
nected to the latter by a spline and groove, a kysfe switch connected to one 
ead of the said bar, an indicator carried by the same and rigidly secured to 
the same, a handle on one end of the bar to operate the same, and a series 
of contacts arranged in a row and adapted to engage the strips. 


535,540. AUTOMATIC TELEPHONE SWITCH; N. H. Holland, Montreal, Can- 
ada. App filed Avg. 10, 1894. The combination of flexibly jointed tubular 
ear pieces attached to the receiver by a single tube, suitable switch pieces 
or contacts mounted thereon and co-operating therewith by the movement of 
the ear pieces together. 
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No. 535,592.—WIRE JOINT. 


535,541. METHOD OF CONSTRUCTING SECONDARY BATTERIES; A Hovgh, 
San Francisco, Cal. App. filed Sept. 14, 1893. The method of constructing 
a plate for secondary batteries which consists in mixing dry monoxide of 
lead and a soluble material producing a paste of the resultant mixture with 
water and sulphate of ammonia or an aqueous solution of_ the latter and 
placing it on a support to set, and when set dissolving out the soluble 
material 


£65. RAILWAY SIGNALING APPARATUS; W. H. Walsh, Albany, N. Y. 
In combination a main track separated into consecutive sections, a shunt 
track branching from one of said sections and insulated from the section at 
the point where one of its rails crosses it, the shunt track having its section 
adjacent tothe main track insulated from an adjacent section. conductors 
extending along the main track and electrically connected with the rails of 
an adjacent section, connections between the rails of the shunt track and 
the conductors and a carriage adapted to move along the track avd provided 
with brushes in position to engage the conductors, and in circuit with a 
battery and signal. 


335,579 ARMATURE FOR DYNAMO-ELECTRIC MACHINES; H. Geisen- 
boner & C. Sandman, Schenectady, N. Y. App. filed Jan. 15, 1895. The 
combination of an armature or other conductor carrying electric currents, 
wound around spirally with twine or othe: suitable material, each succes- 
sive convolution being spaced an appreciable distance apart from the 
preceding one, for the purpose of providing when conductors are arranged 
in groups or inserted in slots a space for the circulation of air around the 
conductors for the purpose of insulating and ventilating the same. 
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535,589. ELECTRIC ARC LAMP; J.C. Knight, New York, N.Y. App. filed March 
2, 1894. In an electric arc lamp an automatic cut out in the shunt circuit 
thereof consisting of the movable carbon carrying rod provided witha notch, 
a pivoted counter balanced arm mounted on the frame of the lamp with its 
eleyated end normally in engagement with said 10d and means for holding 
said arm in engagement with said rod until the rod passes ovt of reach. 


535,592. WIRE JOINT; Nathaniel W. Lillie, Somerville, Mass. App. filed Jan. 
31, 1895. A coupling piece for uniting wires consisting of a metallic strip 
(S) shaped in cross section and thus having longitudinally open channels 
on opposite sides, in which channels the wires are adapted to be intro- 
duced, the said coupling piece and wires therein being adapted to be twisted 
to inclose and unite said wires. (See illustration.) 
535.015 TELEPHONE: W. W. Dean, St. Louis, Mo. App. filed Sept. 24, 1894. 
A telephonic signaling device consisting of a suitable diaphragm, a magnet 
for vibrating the diaphragm, a spring for holding the diaphragm in its 
votmal position and an adjustable screw for regulating the tension of the 
spring. 
660. INSULATOR; W. J. Belcher, Hartford, Conn. App. filed Jan. 16, 1895. 
The comtination with two tension members linked one through the other 
and each having a transverse stress exerting member and a pair of 
diverging longitudinal arms secured thereto, and each having alsoa pair of 
transverse openings in position and adapted for receiving the longitudinal 
tension member and non-contiguous to said arms; of an insulating member 
between and separating said, stress exerting member in longitudinal direc- 
tion, and having transverse openings corresponding in number with the 
longitudinal arms of the tension members and in positioo and adapted to 
receive said arms and to held the tension members against rotative move- 
ment relatively to said insulating member, 
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535,679. SYSTEM AND APPARATUS FOR APPLYING BRAKES TO ELEC- 
TRIC CARS; C. E. Davis, Chicago, Jil. App. filed Dec. 29, 1893. In an 
electric device for a car a yielding connection between the axle and the car 
body, an electric circuit for the device, a current controlling the mechan- 
ism end an electric translating device for effecting the movement of a cat 
in series wth each other in said circuit, an operating connection for 
said controlling mechanism whereby the weight of said car body may con- 
trol ihe current supply to said trauslating device. 


535 6922. CARBON .HOLDER FOR ARC LIGHTS; A. W. France, Philadelphia, 
Pa. App. filed Nov. 10, 1894. A bracket provided with nipples and an 
adjusteble socket having a threaded boss thereon, and a spring bearing 
against the movable jaw of said socket, said boss being fitted to said nipples 
and serving to connect the holde: with the bracket and adjust the pressure 
of the spring. 


535.703. ELECTRIC CABLE WAY; R. Lamb. New York, N. Y. App. filed July 
19, 1894. The combination of a supporting cable, a car supported on said 
cable, a motor carried by the car, a hauling cable anchored at both ends, 














No. 535, 703. —ELECTRIC CABLE WAY. 


and means independent of weight of the apparatus for causing tractional 
friction between the car and the hauliug cable to haul the car on the sup- 
porting cable. (See iJlustration.) 

535,745. TELEPHONE EXCHANGE APPARATUS; C F. G. M. B. De La Tou- 
anne. Paris, France. App. filed Dec. 30, 1893. The combination with a tele- 
pbone line comprising two limbs of a source of calling currents, a key to 
be depressed to connect said source of currents with one limb of said tele- 
phone line, anda second key adapted when depressed in addition to said 
key to connect said source of currents with said second limb; whereby 
when one of said keys is depressed one of said limbs is connected with said 
source of calling currents. 

535,79%. CONSTRUCTION AND REGULATION OF DPYNAMO-ELECTRIC 
MACHINES; C. D. Haskins, Brooklyn, N Y. App. filed Aug 6, 1894. The 
combination with a dynamo-electric machine, of the external circuit witb arc 
lamps or other translating devices inctuded therein, the fie‘d of force mag- 





No. 535,796. —CONSTRUCTION AND REGULATION OF DYNAMOS. 


nets consisting of two symmetrical sets, the diferent sets being placed in 
multiple arc, and means for varying the current flowing in the coils of one 
of the sets of the field magnets, and hence the magnetic strength of said 
magnets to control the electrical output of the machine in accordance with 
the load. (See illustration.) 


535,797. REGULATION OF DYNAMO-ELECTRIC MACHINES; C. D. Haskins, 
Brooklyn, N. Y. App. filed Aug. 6, 1894. The combination with a dynamo- 
electric machine having two sets of field magnet pole pieces and connected 
with the circuit of the machine, of an automatic switching device adapted 
to control the amount of wire of the coils of one set that shall be traversed 
by the current, and to control the direction in which the current shall 
traverse the wire of said coils, or a portion thereof. 


806. AUTOMATIC CENTRAL TELEPHONE SWITCH APPARATUS; F. 
Nissl, Vienna, Austria-Hungary. App. filed Feb. 17, 1894. An automatic 
telephone system comprising a main Jine including a central station, a 
plurality of branch lives converging to said main line, each including a 
subscriber's station, means at the. point of convergence adapted to auto- 
matically and successively connect the subscribers* line with the main line 
for a definite period of time, and nechanism beyond the control of either the 
central or the subscribers* stations adapted to automatically interrupt such 
convection, in combination with a signaling circuit including the main and 
subscribers’ lines, and means adapted to automatically indicate at all stations 
the particular subscriber’s station connected with or about to be connected 
with the main line. 
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